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Background and aims: The inequality hypothesis states that area-level income inequality causes a 
change in the psychosocial environment which is consequently detrimental for people’s health. 
Previous studies in this area have provided mixed support for this hypothesis, particularly among 
older people. However, the majority of previous studies have failed to adequately account for 
people’s past experience of inequality over the course of their lives. This project aimed to address 
this gap in the literature by determining whether and how older people’s past exposure to inequality 
was related to their subsequent health.  
Hypotheses: Based on the previous literature, the primary hypotheses of this project were a) that 
experiencing higher levels of inequality over the life-course should be related to worse subsequent 
health, b) that inequality experienced during any stage of the life-course should be detrimental for 
later health, c) that this effect should be mediated by other individual and country-level factors and 
d) that experience of inequality should be detrimental for health in multiple domains. 
Data and methods: The project utilised data on the health and circumstances of older people from 
three large surveys, covering over 60,000 people in 16 countries.  Current health was assessed in 
relation to a) accumulated experience of inequality and b) experience of inequality during three 
specific periods of the life-course. These associations were tested separately for nine health 
outcomes, including both subjective and objective measures. 
Results: The project results demonstrated a significant and robust negative association between life-
course experience of inequality and older people’s subsequent physical health, as indicated by 
objectively measured grip strength and peak flow rate. However, this association was not found for 
the other seven study outcomes. The project also found only mixed evidence that the associations 
between inequality and the objectively measured outcomes were mediated by the hypothesised 
individual and country-level factors. 
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Chapter 1 - Introduction 
1.1The inequality hypothesis 
In many economically developed countries the gap between rich and poor is increasing. The 
U.K. and U.S.A are at the forefront of this trend. Between 1970 and 2007, income inequality 
in the U.S.A, as measured by the Gini coefficient1, has increased by 20%. In the U.K. this 
number is almost 35% (figures from the Standardised World Income Inequality Database; 
Solt, 2009). Other Western countries have also followed this pattern. Over the same period 
countries including Germany, the Netherlands, Greece, and Poland have all seen increases in 
income inequality. 
For many people this trend is a bad thing in and of itself. Many would oppose increasing 
inequality on the grounds of justice alone. For them, a society in which people are not 
strongly differentiated by income and wealth is simply a fairer one, and therefore a better 
one. However, there are others who believe that, questions of fairness aside, income 
inequality has concrete negative effects on society. Many left leaning commentators, for 
example, have pointed to increasing inequality as the root cause of increases in crime and 
social unrest (Milne, 2011; Toynbee, 2011). 
What these commentators are talking about is the detrimental effect of inequality as a thing 
in itself, as separate from the effects that poverty or disenfranchisement have on 
individuals. This is a crucial distinction to make, but it is often easy to lose track of. A helpful 
comparison to make is with GDP as a measure of societal wealth. People in richer countries 
tend to have a better quality-of-life on average because they each individually have greater 
purchasing power. Therefore some of the difference in average quality-of-life between 
countries is due to the compositional effect of income. However, there are additional 
benefits to living in a high GDP country that might make it better to live there even if you 
are not rich yourself. These are the contextual effects of country-level GDP; things like 
better transport infrastructure, better equipped healthcare systems, less pollution, and so 
on.  
                                                     
1
 For a definition and explanation of the Gini coefficient, see Chapter 6 (section 6.8). 
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In the opposite direction, increasing inequality might have negative contextual effects. Both 
rich and poor people might be worse off living in a more unequal country than they would 
be if they lived somewhere more equal. The primary focus of this project is whether income 
inequality has a negative contextual effect specifically on people’s health. That is, whether 
exposure to an unequal society can make people less healthy.  
This idea has been brought to the fore in scientific and popular discussion by the 
epidemiologist Richard Wilkinson (Wilkinson, 1992, 2001, 2005; Wilkinson & Pickett, 2009)2. 
In his books and papers, Wilkinson, along with his co-authors, argues that inequality is bad 
for everyone; that regardless of whether you are rich or poor, you are better off living in a 
more equal society. 
An underlying phenomenon that formed the basis of this idea is the apparent plateau that 
economically developed countries have reached in the relationship between population 
wealth and population health. Among poorer countries, differences in national wealth make 
a big difference to population health. This makes sense in terms of both the contextual and 
compositional effects mentioned above. More money in society tends to mean less poverty, 
better transport infrastructure, better healthcare (more hospitals, more, and better 
educated doctors and nurses), better access to nutrition, fewer dangerous exposures (like 
dirty water, contaminated or rotten food), more education, and so on. However, what 
Figure 1.1 shows is that this relationship tails off with increasing national income. 
The two large black circles in Figure 1.1 denote the U.S.A (on the right) and Cyprus. The 
U.S.A is just about on par with Cyprus in terms of life expectancy (79.6 for the former, 80 for 
the latter) despite it being more than twice as rich in terms of GNI per capita ($47,093 
versus $21,004). This pattern is repeated in many pairs of countries with GNI’s upwards of 
$20,000. 
                                                     
2





Figure 1.1. Life expectancy at birth in 178 countries plotted against GNI per capita, circles are the U.S.A (on 
the right) and Cyprus. Source: 2010 figures from the United Nations Human Development Programme 
(accessed 6/21/2011, 11:16 AM from http://hdr.undp.org) 
There are therefore large differences in national income between richer countries which are 
not reflected in differences in health. Nevertheless, there are still large differences between 
these countries in terms of population health. Not just in terms of life expectancy, but a 
number of other indicators including infant mortality (Navarro and Shi, 2001), deaths from 
cardiovascular disease (Muller-Nordhorn et al., 2008), prevalence of mental illness (King et 
al., 2008), and so on. This leaves a puzzle. Why do these differences between the rich 
countries exist if they are not down to differences in national wealth?  
There may be many specific explanations for differences between any pair of countries. For 
example Italy may have a lower prevalence of cardiovascular mortality than the U.K. 
because of differences in diet (Sofi et al., 2010). However, Wilkinson and his co-authors 
suggest that one of the reasons for the pattern of population health in the rich countries is 
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income in a society is a fundamental driver of its ‘psychosocial environment’ (e.g. Wilkinson, 
Kawachi, and Kennedy, 1998), and that differences in the psychosocial environment are an 
important cause of differences in health. Essentially they are arguing that the everyday 
experience of living in a more unequal society is fundamentally different to that of living in a 
more equal one; different in several respects which have an impact on health. 
The first step of the argument is that societies with sharper income differences are also 
more hierarchical in terms of social status (e.g. Wilkinson, 2001). Differences in social status 
force people to make negative comparisons with others (“I’m lower down the status 
hierarchy than she is”). It is therefore Wilkinson’s contention that income inequality forces 
people to make these comparisons more often and more strongly. 
Social comparisons could be based on differences income itself, or in the material or social 
expressions of income. For example, a more unequal society might offer someone more 
opportunities to notice others who have larger houses, more expensive cars, or access to 
more exclusive clubs and restaurants. Such comparisons will of course occur in egalitarian 
societies as well, but the material, expressible differences between people will be smaller, 
and therefore the social comparisons may also be smaller and less frequent. 
Wilkinson has argued strongly that these persistent negative social comparisons have a 
detrimental effect on health through chronic psychosocial stress (e.g. Wilkinson, 2005, 
pp.92, and 272-279). This builds on previous work on the negative health effects of relative 
poverty in economically developed countries (Marmot 2004). Previous studies have 
demonstrated that a significant proportion of the differences in health between richer and 
poorer people cannot be explained by differences in material circumstances, exposures, or 
health behaviours (Marmot et al., 1991). Many authors have suggested that the missing 
explanation for the poorer health of poorer people might be psychosocial stressors 
associated with lower socio-economic position, including negative social comparisons 
(Brunner, 1997; Siegrist and Marmot, 2004; Turner, Wheaton, and Lloyd, 1995; Wilkinson, 
1997). 
The second way in which the psychosocial environment of more unequal societies might be 
different is in terms of ‘social capital’. Social capital has been defined in different ways by 
different authors (Bourdieu, 1986; Putnam, 2000, pp. 241-24), but it might be most 
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intuitively described in terms of its absence. A society low in social capital would be one in 
which people trust each other very little, do not now know or interact with their neighbours 
or cooperate with them to achieve shared goals, and in which people tend not to get 
involved with clubs or societies, or with local politics (Putnam, 2000). Social capital 
lubricates the functions of society by allowing people to trust and rely on each other. 
Wilkinson (Wilkinson, 2005, Ch.2) and others (Kawachi and Kennedy, 1999) have argued 
that sharp income differences act to dissolve the bonds of social capital; destroying the 
informal networks of trust, reciprocity and common purpose which bind communities 
together. This process of destruction was captured by Wilkinson (2005) in choosing a quote 
from George Bernard Shaw (1937, p. 418):  
“…inequality of income takes the broad, safe, and fertile plain of human society and 
stands it on edge so that everyone has to cling desperately to her foothold and kick 
off as many others as she can.” 
A number of studies have shown that elements of individual social capital, like trust and 
social participation, aswell as area-level indicators like the number of people who are 
members of clubs or societies, are important predictors of health (Kawachi et al., 1997; 
Kawachi and Berkman, 2000, 2001).  
Tied together as a single hypothesis, this argument can be summarised as ‘the negative 
psychosocial environment engendered by inequality leads residents of more unequal 
societies to be more stressed and to have access to less social capital, and consequently to 
be more unhealthy’. Throughout the remainder of this thesis I will refer to this as the 
‘inequality hypothesis’. Other authors have suggested other routes by which income 
inequality could have a contextual effect on health. If these mechanisms rely on a 







1.2 Criticisms of the inequality hypothesis 
As you might expect for such a bold claim, the inequality hypothesis has come under 
significant criticism over the years. In this section I outline the main categories into which 
these criticisms fall3.  
The first area of criticism argues that any association between inequality and measures of 
aggregate population health is entirely due to the compositional effect of individual income. 
Within economically developed countries there is not a linear relationship between 
individual income and health. At higher and higher incomes further increases are correlated 
with smaller and smaller gains in health (Rehkopf et al., 2008). Given this, redistributing 
income from the rich to the poor would (ceteris paribus) be bound to increase population 
health on average; because the rich would ‘lose’ less health than was ‘gained’ by the poor 
(Jen, Jones, and Johnston, 2009).This is a compositional effect of the curvilinear relationship 
between individual income and health, not a contextual effect of income inequality. In order 
to get around this criticism one must demonstrate an association between income 
inequality and health after adjusting for the potential compositional effect of individual 
income. 
Next is the problem of reference groups. The inequality hypothesis as sketched above 
implies that an increase in income inequality increases the magnitude and frequency of 
negative social comparisons. But what if people do not make social comparisons with 
society at large, but only with specific reference groups? This might mean people of their 
own age, social class, ethnicity, or even people they went to school with. If this were true, 
increases in inequality at the level of the whole society might not have an impact on the 
magnitude or frequency of negative social comparisons, or might affect it in an 
unpredictable way. For example, Runciman, in his study of relative deprivation in England in 
the 1960’s, suggested that a reduction in inequality might actually increase the frequency of 
negative social comparisons by bringing the higher social classes down within reach of 
comparison of the lower classes (Runciman, 1972, Ch.11).  
                                                     
3
 It is not my intention here to evaluate the evidence for or against these critiques; such a weighing of the 
evidence is reserved for the literature review which comprises Chapter 2. 
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Wilkinson has countered this kind of argument through a comparison with primate social 
groups (Wilkinson, 2010). In a typical primate dominance hierarchy, the number two and 
number ten male do not compete for status directly, in the way that, for example, numbers 
two and three, or seven and ten might. However this is not because number ten is unaware 
of his position relative to number two. It is precisely his awareness of his relative position 
that inclines him not to compete. If number ten were not aware of his position relative to 
those at the top of the hierarchy he might behave inappropriately towards them; for 
example by not deferring to them when approaching a food source. This behaviour would 
likely lead to violent rebuke from the dominant animals.  
Similarly, in human societies people may compare themselves to ‘local’ reference groups, 
but they likely must also be aware of their position in the wider society, in order to conduct 
themselves appropriately within it. 
The next locus of criticism is the problem of confounding. If there is an association between 
income inequality and individual health, the true cause of this observed association might 
be some third factor which is the cause of both. With such a long chain of causation 
between society-level income inequality at one end, and individual health outcomes at the 
other, there are many possible candidates for such a factor (Zimmerman, 2008). One 
primary contender is ‘national culture’.  
Similar cultural factors could potentially lead to both higher inequality and worse population 
health. For example, a tendency towards lower government spending could act to reduce 
population health through a weakening of what John Lynch (2004b) calls the ‘structural 
matrix of contemporary life influencing health’. This ‘matrix’ includes things like education, 
transportation, housing stock, public health programmes, occupational health regulations, 
and recreational facilities; all factors which could have an effect on health. This same 
tendency towards lower government spending would also likely be associated with less 
redistributive taxation, and therefore potentially higher levels of income inequality. 
Comparison of the U.S.A. and Norway provides a concrete example of this argument. The 
U.S.A is presently much more unequal than Norway (the CIA world Factbook [2011] lists the 
most recent U.S. Gini coefficient as 45 and that of Norway as 25), and it is also much less 
healthy by a number of metrics (including infant mortality, and overall life-expectancy; again 
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according to the CIA World Factbook [2011]). The inequality hypothesis would argue that 
the poorer health of the U.S. is due, in part, to its higher level of inequality. However, both 
the higher inequality and the poorer health might be explained by strong cultural 
differences between the two countries. 
The history and founding myths of the U.S. have fostered a culture of individualism which 
permeates the national discourse, particularly with respect to government policy. This is a 
discourse whose central tendency is towards smaller government, and where any 
government spending on social goals, or moves towards more progressive taxation, must be 
approached with extreme caution or not at all (the recent debates in the U.S. on healthcare 
reform and the expiry of the Bush tax cuts are good examples of this).  
Norway’s ‘national culture’ offers a stark contrast. It is generally less individualistic, 
emphasising equality as a cultural ideal. There is greater support for the welfare state, and 
significantly higher levels of social provision. The 2005 World Values Survey (accessible 
online at http://www.worldvaluessurvey.org/index_html) shows that 39.92% of Norwegians 
rated themselves as agreeing with the statement ‘Incomes should be made more equal’. In 
the U.S this number was only 17.84%. This is despite the fact that Norway is already 
substantially more equal than the U.S. These cultural differences might explain why Norway 
is both healthier and more equal. 
In contrast, Wilkinson would argue for reversing the causal arrow between inequality and 
national culture. He has argued that income inequality, through its effect on the 
psychosocial environment, is a fundamental driver of national culture (Wilkinson, 2005). By 
this view, Americans are more individualistic (in general), not because of some accident of 
history, but because their current level of income inequality encourages a more 
individualistic, competitive attitude. Alexis de Tocqueville opens his famous study of 
America in the early 19th century by expressing the same view: 
“Equality of social conditions... I easily perceive the enormous influence this primary 
fact exercises on the workings of society. It gives a particular direction to the public 
mind, a particular turn to the laws, new maxims to those who govern and particular 
habits to the governed.” (de Tocqueville, 1835, p.1) 
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Near the close of the book he also notes: 
“The same nations have been virtuous or dissolute at various times in their history. The 
orderliness or disruption in their morality was therefore due to variable conditions and 
not simply to the unchanging nature of the country.” (p. 689) 
Although he is talking about ‘morality’ here, he is essentially arguing for the direction of 
causation favoured by Wilkinson; that social conditions change attitudes and behaviour, not 
the other way around. This presents the possibility that ‘national culture’, and consequent 
differences in government policy, might be on the causal pathway from income inequality to 
health. I explore this possibility in more depth in Chapter 4. 
The final criticism which could be levelled at the inequality hypothesis is one which I 
consider to be of central importance, and which forms the basis of the present project. This 
is the strong focus of the present literature on evidence from contemporary levels of 
inequality and health.  
In several of their books and articles, Wilkinson and his co-authors emphasise the 
remarkable fact that more unequal countries like the U.S.A. and U.K. tend to perform 
significantly worse on a wide array of health and social outcomes than more equal 
countries; notably the Scandinavian countries and Japan (Wilkinson and Pickett, 2007, 2009; 
Wilkinson, 2005). This emphasis ignores the important fact that levels of inequality change 
over time. People who are now contributing to aggregate population health and social 
statistics will have lived through potentially large changes in societal income inequality. For 
example, substantial proportions of the population of Sweden and the U.K. will have 
experienced radical changes in inequality over the course of their lives. The U.K. is currently 
one of the most unequal countries in Europe, but up to around 1966, Sweden was the more 
unequal of the two countries (data from the Standardised World Income Inequality Dataset; 
Solt, 2009).  
The mechanisms by which inequality is hypothesised to affect health – through chronic 
stress brought about by social comparisons and through the erosion of social capital – 
cannot effect changes in health instantaneously. As such, any effect of income inequality on 
health must involve people’s previous exposure over the course of their lives. This is an 
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entirely uncontroversial point, which has been made by several other workers in the field 
(e.g. Blakely et al., 2000; Laporte and Ferguson, 2003).This problem is particularly important 
for older people, for whom current inequality is less representative of their life-time 
exposure.  
As I argue in the next chapter, the current literature on the inequality hypothesis has not 
adequately addressed this problem. The primary aim of this project was to address this gap 
in the literature, focusing particularly on older people and attempting to determine whether 
and how their past exposure to income inequality impacts their current health. 
1.2 Project outline 
The next chapter is a comprehensive review of the existing literature on the relationship 
between income inequality and health. It evaluates the evidence for a contextual effect of 
income inequality on health, and illustrates a gap in the literature which this project aimed 
to address. The third chapter describes the aims and objectives of the project in more detail.  
Chapter four describes the conceptual model on which the project was based. Chapters five 
to eleven describe the hypotheses, methods and results of the statistical analyses which 
form the main bulk of the project. Finally, chapter twelve discusses the results of the project 
in the context of the existing literature.
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Chapter 2 - Literature review 
Since Wilkinson first proposed a contextual effect of income inequality on health (Wilkinson, 
1992) many studies have attempted to investigate this hypothesis. The most recent review 
of the literature was conducted by Wilkinson himself and his collaborator, Kate Pickett 
(Wilkinson and Pickett, 2006). This review encompassed more than 150 separate analyses 
and concluded that the balance of the literature supported an association between higher 
levels of income inequality and poorer health “Where *income inequality+ serves as a 
measure of the scale of social class differences in a society”4.  
A previous review, by John Lynch and colleagues in 2004 (Lynch et al, 2004b) surveyed 98 
studies that had been conducted up to that point, including the majority of those included 
in the Wilkinson review. However they reached the conclusion that there was “little support 
for a direct effect of income inequality on health…”.  
Some of the difference between the conclusions of these reviews might be explained by 
studies published in the intervening period. 2005 might have provided the support for a 
“direct effect of income inequality” that Lynch et al felt was lacking in 2004. However, some 
of the difference might also be explained by the contrasting motivations of the two primary 
authors. Wilkinson, as the progenitor of the inequality hypothesis, clearly has a stake in its 
continued uptake and support. Lynch on the other hand is in vocal opposition to the 
hypothesis (Lynch, Harper, and Davey-Smith, 2003). These opposing motivations may have 
coloured their respective interpretations of the state of the literature. 
The aim of the present review was first to provide a non-partisan update to the existing 
reviews, and second, to evaluate the pattern of supportive and unsupportive results across 
different types of study design. Through the second aim, I also hoped to demonstrate a lack 
of studies taking into account people’s experience of inequality over the life-course. 
The methodology of the review largely followed that of the Wilkinson and Lynch reviews. 
Neither of these were full systematic reviews (Moher et al., 2009); neither reported their 
search strategy in detail, or provided details of the number of studies found by the initial 
search, or how their inclusion and exclusion criteria were applied to come up with the final 
list of studies included in the review.  
                                                     
4
 What they meant by this was that studies in smaller geographic areas, such as neighbourhoods or counties, 
were less likely to show an effect of inequality because inequality at these levels does not represent the overall 
scale of meaningful social differences to which people are exposed. This idea is discussed further later in this 
chapter. 
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Similarly, conducting a full systematic review was outside the scope of this project. Coming 
to a strong conclusion regarding the level of supporting evidence for the inequality 
hypothesis was secondary to illustrating the gaps in the primary literature, along with the 
pattern of supportive (or unsupportive) results across different types of study. Nonetheless, 
the review includes all eligible studies from the Lynch and Wilkinson and Pickett papers, and 
adds 36 eligible studies published since the publication of the latter review.  
The additional studies were found using a search of all studies indexed on PubMed 
published from January 2006 to January 2011 (the time of writing of this chapter) which 
included the exact phrase “income inequality”. I reviewed the abstract of each study to 
determine if it was eligible for inclusion. 
I considered studies to be eligible for inclusion if they included a statistical analysis of a 
health outcome with a measure of area-level income inequality as one of the predictors. 
The review was not restricted to studies of particular health outcomes. However some 
specific health-related outcomes which have been studied in the wider literature were 
excluded from this review.  
The first was homicide and violent crime. These are clearly outcomes which are extremely 
(in the case of homicide, terminally) important for health. However, much of the literature 
linking economic inequality to crime and violence is distinctly separable from the literature 
linking inequality to health more narrowly defined. Many of the studies predate the current 
framing of the inequality hypothesis and/or posit distinctly different causal mechanisms for 
inequality’s effect. One example would be inequality representing the existence of 
disenfranchised groups within society who have less recourse to formal means of conflict 
resolution and therefore resort to violence (Lee and Bankston, 1999). Another example 
would be that inequality represents a breach of the moral commitment to equality 
espoused in most democratic societies, and therefore leads to a feeling that the current 
normative order is illegitimate (Messner, 1980). I intended this review to focus more closely 
on evidence for the inequality hypothesis as outlined in Chapter 1. I therefore excluded 
studies whose only outcomes were related to homicide, violence, or accidental trauma. 
I also excluded studies whose only outcomes were measures of health-related behaviour. 
For the purpose of this project, I considered health-relevant behaviours (such as smoking, 
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alcohol consumption etc) to be a part of the causal pathway by which inequality may affect 
eventual health, and not as outcomes in themselves (see Chapter 4).  
According to these eligibility criteria, 110 of the studies included in the Lynch and Wilkinson 
and Pickett reviews were eligible for inclusion in the present review. Adding the 36 more 
recent studies derived from the electronic search left 146 studies relevant to the contextual 
effect of income inequality on health. 
2.1 Categorising the studies 
I organised the studies included in the review into four categories based on two primary 
dimensions of difference: 
1. Cross-sectional vs. longitudinal studies 
a. I defined cross-sectional studies as those that made use of data on inequality 
and health from only one time point. Note that due to the fact that inequality 
data are not available for regular intervals in many locations, the inequality 
and health measures in some cross-sectional studies were not always exactly 
contemporary. For example, a study might have looked at the effect of 
inequality on health in 2002 but the most recent inequality data available 
might have been from 2000. If the intention of study was to look at the 
effects of contemporaneous inequality, and if the date on which the 
inequality data were collected was within five years of the date on which the 
health data were collected, I categorised the study as cross-sectional. 
b. I defined longitudinal studies as those that made use of inequality or health 
data from multiple time points. This covered a number of study designs, 
including studies which used inequality at a single time-point to predict later 
change in health over time, studies tracked both inequality and health over 
time, and studies which looked at lagged effects of inequality. 
2. Ecological vs. multilevel studies 
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a. I defined ecological studies as those which analysed only aggregate data (for 
example at the level of whole countries or U.S. states).  
b. I defined multilevel studies as those in which individual level, un-aggregated 
data on health outcomes or covariates were included in the analyses. Note 
that most of the studies of this type included in the review explicitly used 
multilevel modelling techniques, but studies which did not employ these 
techniques were still classified as ‘multilevel’ for the purposes of this review. 
I also noted whether the studies controlled for the potentially confounding effects of 
country or individual-level income (or wealth). I classified ecological studies as ‘controlled’ if 
they adjusted for the effect of country-level wealth (e.g. GDP or GNI). I classified multilevel 
studies as ‘controlled’ if they included a measure of individual income or wealth. 
Following the previous reviews (Lynch et al, 2004b; Wilkinson and Pickett, 2006) I classified 
each study as either supportive of an effect of inequality on health, unsupportive, or as 
providing mixed support. 
I classified studies as supportive if all of the health outcomes in the study were statistically 
significantly associated with income inequality in the expected direction, after adjustment 
for relevant covariates. Studies in which the association between inequality and the 
outcome(s) was not present after adjustment for factors which the study authors 
considered confounders were classified as unsupportive. Studies in which inequality was 
related to the outcome(s) in the opposite of the predicted direction were also counted as 
unsupportive. 
Some studies included factors in their analyses which they considered to be on the causal 
pathway from inequality to health, such as social capital, residential segregation and health 
behaviour. If the association between inequality and the outcome(s) disappeared only after 
adjustment for these factors, the study was still classified as supportive. 
I classified studies ‘mixed’ if some elements of the study demonstrated a significant effect of 
inequality in the expected direction, after adjustment for relevant covariates. For example, 
studies in which fewer than all of the outcomes showed the expected association, or in 
which the association was only present in particular sub-samples, or in which changes to the 
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model specification (for example changing the measure of inequality used) removed the 
association, were classified as mixed. 
2.2 Results 
Table 2.1 Results of the studies included in the literature review, classified by study type 
 Supportive Mixed Unsupportive Total 
Cross-sectional     
Ecological     
Controlled 23 9 8 40 
Uncontrolled 10 4 1 15 
Multilevel     
Controlled 18 15 20 53 
Uncontrolled 4 2 1 7 
Longitudinal     
Ecological     
Controlled 4 5 7 16 
Uncontrolled 4 1 1 6 
Multilevel     
Controlled 2 4 3 9 
Uncontrolled 0 0 0 0 
Total 65 40 41 146 
Table 2.2 Results of the studies included in the literature review, classified by outcome 
 Supportive Mixed Unsupportive Total 
Infant mortality 8 3 2 13 
Adult mortality / 
life expectancy 
29 11 13 53 
Self-rated health 10 11 12 33 
Adult morbidity 8 2 1 11 
Adult mental 
health 
5 0 3 8 
Other 3 3 2 8 
Multiple outcomes 2 10 8 20 
Total 65 40 41 146 
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Table 2.3 Results of the studies included in the literature review, classified by study location 
 Supportive Mixed Unsupportive Total 
Whole countries 24 9 8 41 
U.S. states 17 13 9 39 
Smaller regions 24 18 24 66 
Total 65 40 41 146 
 
Full details of all 146 studies included in this review are given in Appendix 2 (Table A2.1). 
Tables 2.1, 2.2, and 2.3 below summarise the results of these studies based on major 
differences in study design. 
Just under half (45%) of the studies included in the review were supportive of the inequality 
hypothesis, 28% were unsupportive and 27% showed mixed results. This pattern was not 
consistent across different study methodologies. Cross-sectional studies were more likely to 
be supportive than were studies that took a longitudinal approach: 55 of 115 cross-sectional 
studies were supportive, compared with 10 of 31 longitudinal studies.  
Ecological studies (41 of 77 supportive) were also much more likely to be supportive than 
were multilevel studies (24 of 69 supportive). When looking only at ecological studies which 
controlled for aggregate income, the proportion of supportive studies was only slightly 
reduced (27 of the 56 supportive). When looking only at multilevel studies which accounted 
for the compositional effect of individual income, the proportion supportive was also only 
slightly reduced (20 of the 62 supportive). 
In terms of the health measures analysed, the studies which were most likely to be 
supportive were those looking at specific adult morbidities like obesity (8 of the 11 studies 
looking at specific adult morbidities were supportive), at adult mental health (5 of 8 
supportive), or at infant mortality (8 of 13 supportive). To some extent, this pattern is likely 
explained by different study designs being more commonly used to look at certain specific 
outcomes. For example all of the studies looking at self-rated health were multilevel in 
nature; whereas the majority (53 of 66) looking at infant or adult mortality used only 
aggregate level data.  
Only one multilevel study analysed infant mortality (Mayer and Sarin, 2005), but it was 
supportive. Among the remaining multilevel studies, the majority of the studies looking at 
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adult morbidity or mental health were supportive (4 of 7 in both cases). Less than half of the 
studies looking at adult mortality were supportive (4 of 12), and less than a third of the 
studies looking at self-rated health were supportive (10 of 33). 
Studies which looked at multiple outcomes often found mixed results (10 of the 20 studies 
of this type found mixed results) across different outcomes, with some outcomes indicating 
a detrimental effect of inequality where others did not. 
In terms of the nature of the sample, Table 2.3 shows that studies that were carried out at 
the level of whole countries (24 of 41 supportive) or U.S. states (17 of 39 supportive) were 
more likely to be supportive than those that looked at income inequality in smaller 
geographical areas (24 of 66 supportive). 
Other aspects of the sample also made a difference to the likelihood of a supportive result. 
Of the studies looking at adult outcomes, most sampled people of all ages. Only five studies 
looked specifically at older people (Ichida et al., 2009; Karlsson et al., 2010; Muramatsu, 
2003; Subramanian, Blakely, and Kawachi, 2003; Weatherby, Nam, and Isaac, 1983). Of 
these five only two were supportive (Ichida et al, 2009; Muramatsu, 2003). The remaining 
three showed mixed results. This is in notable contrast to the 29 adult studies which 
specifically excluded older people. Of these latter studies, 14 were supportive, 8 were 
unsupportive, and 7 showed mixed results. Further to this, of the total of 40 studies which 
showed mixed results, six of them found unsupportive results in their oldest sub-sample 
(Brodish, Massing, and Tyroler, 2000; Kravdal, 2008; LeClere and Soobader, 2000; Lobmayer 
and Wilkinson, 2000; Ross et al., 2000; Weatherby, Nam, and Isaac, 1983). 
2.3 Discussion 
In summary, more of the studies included in the review were completely supportive of the 
inequality hypothesis than showed mixed results, or were completely unsupportive. The 
review also showed that studies were more likely to find evidence of an effect of inequality 
on health if they: 
1. were cross-sectional rather than longitudinal, 
2. were ecological rather than multilevel, 
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3. looked at whole countries or U.S. states rather than smaller aggregations 
4. sampled younger, rather than older people. 
The following sections outline potential explanations for this pattern of results and discuss 
possible gaps in the literature.  
2.3.1 Longitudinal vs. cross-sectional studies 
Of the 31 longitudinal studies included in this review, the largest proportion (11) was 
completely unsupportive. This seems highly damaging to the inequality hypothesis, 
particularly considering the emphasis I have placed on taking into account changes in 
inequality over time (see Chapter 1). However, the longitudinal studies reviewed here cover 
a wide range of different methodologies. These can be categorised into three main types: 
1. Studies which examined the effect of historical inequality trajectories on subsequent 
health 
2. Studies which investigated possible lagged effects of inequality by looking at the 
relationship between health outcomes measured at one time point, and income 
inequality measured at one or several previous points 
3. Studies which examined the relationship between inequality and health over time by 
incorporating both inequality and health measures at multiple time points, by 
looking at the effect of inequality on later changes in health, or by looking at the 
relationship between trends in income inequality and trends in health   
Only two studies of the first type were included in this review (Regidor et al., 2008, 2011). 
Both had the same first author and were unusual compared with the rest of the literature. 
The first study looked at cumulative inequality over 20 years and later BMI in regions of 
Spain and found no significant association (Regidor et al, 2008). This was the only 
longitudinal study in this review which looked at the effect of people’s past exposure to 
inequality over substantial period of time. This study is discussed further in section 2.5, 
below. 
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The second study took an even longer view of inequality but did not relate it to the 
experience of individuals (Regidor et al., 2011). This study looked at the history of welfare 
state provision (including income inequality) in a number of developed countries and 
related it to infant mortality from the 1980’s onwards. It included only very simple statistical 
analyses, and was more in the style of an argument relating historical welfare state policies 
to current health outcomes. It still met the criteria for inclusion in this review, and was 
supportive of the inequality hypothesis, but it is not strictly comparable to any of the other 
longitudinal studies. 
Excluding these two atypical studies, there were 29 longitudinal studies in the two 
remaining categories.  
11 studies fell into the first category as they looked at lagged effects of inequality. These 
studies attempted to take into account the fact that the effect of inequality is highly unlikely 
to be instantaneous. It may take a substantial amount of time for changes in income 
inequality to reach health outcomes, particularly mortality or life-expectancy (Judge, 1995).  
The results of these’ time-lag’ studies were mixed. Two of the studies were completely 
supportive (Gadalla and Fuller-Thomson, 2008; Ronzio, 2003), four were unsupportive 
(Auger, Zang, and Daniel, 2009; Fiscella and Franks, 1997; Mellor and Milyo, 2003; Shi et al., 
2003), and five showed mixed results (Blakely et al, 2000; Fiscella and Franks, 2000; Kim et 
al., 2008; Macinko, Shi, and Starfield, 2004; Subramanian, Blakely, and Kawachi, 2003).  
Some of the difference between these studies in terms of their results might stem from the 
lag periods they specified, which varied from 5 to 25 years. The key issue is that these lag 
times tended to be constrained by the availability of data, rather than being based on a 
strong theory. For the most part the studies did not elucidate a better theoretical 
justification for why inequality should take, for example, 5 years to affect mortality, or self-
rated health, than why it should take 10 or 20 years. Therefore, it is always possible that 
some researchers did not find an effect of inequality because they picked the ‘wrong’ lag 
period.  
One study attempted to resolve this problem by testing a range of possible lag periods 
(Blakely, et al., 2000) between 2 and 15 years. This study found that the strongest 
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relationship between inequality and self-rated health existed when looking at inequality 
lagged by 15 years. However, once again they did not provide a solid conceptual reason for 
why this particular elapse of time might be significant. 
This issue of lag periods is even more problematic when looking at the second type of study. 
Because these studies were looking for a correspondence between inequality and changing 
health over time, specifying the ‘wrong’ lag period would push the results towards a null 
finding. For example, if it took inequality five years to affect infant mortality rates, then the 
trends in mortality rates would be five years out-of-step with trends in income inequality. 
Any association would therefore be missed by an analysis which assumed no time-lag, or a 
time-lag of greater than five years. It is therefore not surprising that the results from this 
type of longitudinal study were mixed. 7 of the 18 longitudinal studies of the this type were 
supportive of the inequality hypothesis (Clarkwest, 2008; Davey-Smith and Egger, 1996; 
Duleep, 1995; Hildebrand and Van Kerm, 2009; Kaplan et al., 1996; Marmot and Bobak, 
2000; Wilkinson, 1992), six were unsupportive (Judge, 1995; Laporte and Ferguson, 2003; 
Mellor and Milyo, 2001; Regidor et al., 2003; Shi et al., 2003; Wildman, Gravelle, and Sutton, 
2003), and five showed mixed results (Kravdal 2008; Leigh and Jencks, 2007; Lynch et al., 
2004a; Pampel and Pillai, 1986; Shmueli, 2004). 
In summary, although some longitudinal studies made use of inequality information over 
time, there are a number of significant issues which may have made them less likely to find 
an association between income inequality and health. It is also notable that, with the 
exception of Regidor et al (2008), none of the longitudinal studies reviewed here took 
account of individual exposure to income inequality over the life-course. 
2.3.2 Ecological vs. multilevel studies 
Ecological studies were more likely to be supportive of the inequality hypothesis than were 
multilevel studies. This is likely because multilevel studies offer a better control for the 
potential compositional effects of individual factors, particularly income. A good illustration 
of this comes from comparing two studies which analysed the same outcome in a very 
similar population, but differed in their use of individual level data. 
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Kawachi and Kennedy (1997) analysed the relationship between income inequality (as 
measured by several indicators, including several decile ratios) and mortality rates in U.S. 
states, adjusting for both state-level average income and the proportion of people in 
poverty in each state. They found support for the inequality hypothesis across all of the 
inequality measures they used, and concluded that the association between income 
inequality and health was not strongly sensitive to the choice of inequality indicator. 
Daly et al (1998) also used a variety of decile ratios as indicators of inequality, and examined 
the relationship between inequality and mortality in U.S. states. However, they also 
adjusted for income at the individual level. They did find an association in the expected 
direction, but only when looking at a single segment of their study sample (working age 
people on middle incomes). 
This pattern is echoed by several other studies, again looking at mortality in U.S. sates. Both 
Kawachi et al (1997) and Wolfson et al (1999) found completely supportive results at the 
aggregate level, whereas Lochner et al (2001), incorporating individual-level data, found 
only mixed results. 
Despite these findings, the overall picture from multilevel studies is not overwhelmingly 
negative. Of the 69 total multilevel studies included in this review, 23 were wholly 
supportive, 21 were wholly unsupportive, and 25 showed mixed results. A recent meta-
analysis of multilevel studies of the inequality hypothesis cautiously concluded that the 
evidence suggested “a modest adverse effect of inequality on health” (Kondo et al., 2009).  
If inequality truly has a contextual effect on health, what explains the studies where this 
effect disappears when adjusting for individual income? If, on the other hand, the 
association between inequality and health is rooted in the compositional effect of individual 
income, what explains the studies where this association is robust to adjusting for individual 
income? 
There may be many specific reasons why individual studies were supportive or 
unsupportive. However, the overall pattern of results suggests that the compositional effect 
of individual income makes the association between inequality and health at the aggregate 
level more robust. Taking away this supportive crutch reveals the more mixed, and likely 
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more accurate, picture. This picture suggests that finding an association between inequality 
and health is heavily dependent on many small differences in study design and sample 
selection.  
As an example of the effect of small differences in study design, both Blakely, Kennedy, and 
Kawachi (2001) and Mellor and Milyo (2002) looked the relationship between income 
inequality and self-rated health in U.S. states using data from the Current Population Survey 
(CPS)5. Both studies also employed the Gini coefficient as a measure of state level inequality. 
However, whereas Blakely, Kennedy, and Kawachi (2001) showed a significant effect of 
income inequality on self-rated health, Mellor and Milyo (2002) did not. This is likely due to 
their use of somewhat different covariates, and to differences in the way income inequality 
was entered into the regression models. 
2.3.3 Whole countries or U.S. states vs. smaller areas 
Studies which were carried out at the level of whole countries or U.S. states were more 
likely to be supportive than those looking at smaller areas, such as Belgian municipalities 
(Lorant et al., 2001), Argentinean provinces (De Maio, 2008), or U.S. counties (Brodish, 
Massing, and Tyroler, 2000). 
A similar pattern was noted in both of the previous reviews. Lynch et al (2004b) emphasised 
the distinction between studies carried out in the U.S. as compared with those conducted 
elsewhere. They argued that this indicated a lower boundary for the effect of inequality. 
Inequality was related to health in the U.S., they suggested, because it was above this 
threshold, and unrelated in other places because they were below the threshold. 
The problem with this theory is that it does not explain the level of support for the 
inequality hypothesis from cross-country studies, some of which did not include the U.S. For 
example, Collison et al (2007) found an association between inequality and child mortality 
among developed nations, even after specifically excluding the U.S. from the analyses. In 
their most recent book Wilkinson and Pickett (2009) also make a point of demonstrating 
that their correlations are robust to the exclusion of the U.S. The threshold argument also 
                                                     
5
 It should be noted that (Blakely, Kennedy, & Kawachi, 2001) were not looking primarily at the effect of 
income inequality, but at the effect of inequality in voting participation. Nevertheless their regression models 
include state level measures of the Gini coefficient.  
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does not account for findings from well controlled multilevel studies in countries 
substantially more equal than the U.S. (e.g. Dahl et al., 2006).  
Wilkinson and colleagues have offered an alternative explanation (see Wilkinson, 2005; 
Wilkinson and Pickett, 2006). They suggest that inequality has an effect at the level of whole 
societies, rather than at smaller aggregations. Wilkinson argues that it is inequality at the 
societal level which alters the psychosocial environment, over and above whatever effects 
local socio-economic conditions might have. As he puts it: 
“...death rates in Harlem are not a result of inequalities within Harlem. Rather than 
being deprived in relation to each other, people in Harlem are deprived primarily in 
relation to the wider society *emphasis in original+” (Wilkinson, 2005, p.127). 
This idea would predict that we should be less likely see supportive findings from studies 
which look at differences in inequality between smaller geographical areas. This hypothesis 
seems better supported by the results of this review than does the ‘threshold’ hypothesis. 
2.3.4 Older people vs. younger people 
Studies looking at older people were less likely to be supportive of the inequality hypothesis 
than were those which excluded older people. Also, studies which found a differential effect 
of inequality among different age groups tended not to find an effect among older people.  
This pattern of results may be a direct consequence of studies failing to account for people’s 
past exposure to income inequality, as noted in Chapter 1. For younger people, 
contemporary inequality is a more reasonable proxy for their overall exposure to inequality. 
However, for older people, who have a longer history of exposure, contemporary inequality 
is less representative of their accumulated experience. 
Of the studies which have included information about the past inequality experience of 
older people, only one was not supportive. Kravdal (2008) found an association between 
inequality and mortality over a 22 year period, but only in younger men. However, this study 
was carried out in Norwegian municipalities and, as discussed above, the effect of inequality 
is much less robust in smaller areas than U.S. states. 
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This leaves open the possibility that previous studies have not shown an effect of inequality 
on older people, not because the effect is not there, but because they have not properly 
accounted for older people’s experience of inequality over the life-course. This might also 
explain why studies looking at infant mortality were highly likely to find supportive results. 
For an infant, contemporary inequality is highly representative of their life-time exposure. 
2.4 Conclusion 
Overall, the results of this review show that the literature on the inequality hypothesis is 
highly varied. There are many supportive studies, but there are also a large number that are 
unsupportive or show mixed results. I have discussed reasons why longitudinal studies, 
studies using small areas, or studies of older people, might not show a detrimental effect of 
inequality. However, there remain many cross-sectional studies, carried out at the level of 
whole countries or U.S. states, with children or working age adults, which nevertheless did 
not find a robust association between higher levels of inequality and poorer health. 
There are two general explanations for these varied results. The first is that the inequality 
effect may be very small and easily overwhelmed by other factors. The psychosocial 
environment engendered by inequality might well be a factor which influences health, but it 
may lose out in importance to other individual or society-level factors. For example, a 
country might be particularly equal, but its healthcare or education system might be 
particularly inefficient. Its population health may be better than it would have been if it 
were also unequal, but this is very difficult to determine. Wilkinson himself has 
acknowledged that other factors were able to cause the inequality effect to ‘disappear’ for a 
time (Wilkinson, 2007). 
The second explanation is related to the fact that income inequality at the societal level and 
individual health are phenomena with a lot of conceptual space between them. Zimmerman 
(2008) has described the process of linking them as like trying to hit a faraway ball with a 
long rubber stick. There is very little agreement as to what factors and mechanisms might 
constitute the causal pathway from inequality to health (i.e. what might make up the 
‘stick’). This problem is compounded by the fact that studies rarely outline a specific causal 
model prior to conducting their analyses (Zimmerman and Bell 2006). This means that the 
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number of combinations of covariates which are adjusted for when looking for an 
association between inequality and health is almost as large as the total number of studies 
in the literature. Given this, it is not surprising that there is a mixture of supportive and 
unsupportive studies. 
It was not my intention with this review to definitively resolve the debate on the inequality 
hypothesis. I intended to offer an evaluation of the pattern of result across different types 
of study design, and to demonstrate that, up to now, the literature has not taken adequate 
account of people’s exposure to inequality over the course of their lives. The results of this 
literature review strongly highlight this gap in the evidence. The evidence presented in this 
review also illustrates a lack of support for an effect of inequality among older people; a 
finding which might be expected from studies which did not adequately account for past 
experiences. 
One exception to the lack of evidence around people’s past experience of inequality was a 
study (mentioned briefly above) by Regidor et al (2008). They looked at people’s 
accumulated experience of area-level disadvantage (including income inequality) over a 
period of 20 years and their subsequent BMI. They found no support for the inequality 
hypothesis. However, this study was compared small areas (Spanish regions), spanned a 
relatively short period of time (therefore covering relatively little of the life-course), and 
addressed only one specific health outcome. 
With the present project I aimed to more thoroughly address the relationship between 
people’s past exposure to inequality and their current health. The full aims and objectives of 
the project are given in the next chapter.
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Chapter 3 - Project aims 
The main research question this project aimed to address was whether and how people’s 
experience of income inequality over the course of their lives affects their subsequent 
health. As described in the previous chapter, this question derives from a gap in the existing 
literature where it concerns the effect of people’s past experience of inequality over time. 
This gap in the literature is particularly important with respect to the health of older people. 
For those who have lived longer, contemporary inequality may be a less representative 
indicator of their health relevant exposure to inequality. This is important when comparing 
nations or regions in terms of the health of older people; but it is also important when 
making more general population health comparisons, given that, in economically developed 
countries, older people bear the largest burden of morbidity and mortality. 
In this project I aimed to take into account older people’s experience of inequality over a 
substantial proportion of the life-course. The primary aims of the project were to look at the 
effects on the health of older people of: 
1. their accumulated experience of inequality over the life-course 
2. their experience of income inequality during specific periods of the life-course 
Due to the wide variety of health outcomes implicated in the effect of inequality (see 
Chapter 2), I also aimed to: 
3.  determine how people’s experience of income inequality over the life-course is 
related to their health in multiple domains 
In order to achieve these aims I defined the following objectives for the project: 
1. To survey the existing literature on the causal pathways by which inequality is 
hypothesised to affect health 
2. Based on this literature, to:  
a. define a conceptual model of the effect of income inequality on health 
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b. to generate hypotheses regarding how experience of inequality during 
different life-course periods should affect subsequent health 
3. Based on the conceptual model, and using existing international data, to use a 
variety of statistical techniques to test the association between experience of 
income inequality over the life-course and subsequent health (as measured by 
outcomes covering a number of domains of health) 
4. To interpret the results of these models in light of the detrimental effect of 
inequality predicted by the inequality hypothesis 
 
 
49 Conceptual Model 
 
Chapter 4 - Conceptual Model 
As described in Chapter 2, interpretation of the results of previous studies into the 
contextual effect of inequality is often hampered by the lack of a strong causal model 
(Zimmerman and Bell, 2006). Defining a concrete conceptual model is important in 
identifying what factors might confound or obscure any association between inequality and 
health, and in identifying those factors which might be on the causal pathway between the 
two.  
In this chapter I define a conceptual model based on an evaluation of the arguments for the 
psychosocial causal mechanisms through which income inequality is hypothesised to affect 
individual health. I also evaluate evidence relevant to how the specified causal mechanisms 
might operate over the life-course. 
4.1 Causal pathways from inequality to health 
The central tenet of the inequality hypothesis is that the effect of inequality is psychosocial 
in nature. The pathways by which inequality may eventually reach health may touch on the 
material, but they are fundamentally rooted in people’s everyday psychological experience 
of their society. As such it is not income inequality per se that is important, but the 
differentiation of social status that it represents6. Wilkinson states this clearly in describing 
income inequality as an imperfect indicator of inequality of social status: 
“Essentially, we should think of the income differences that have provided use with a 
measure of inequality as indicators of the scale of social class differences in society. 
Income inequality gives us a rough and ready measure of the size of social distances, 
of power differentials, of how hierarchical the social structure is, and of how much 
people are ranked according to what appears as a scale of social superiority and 
inferiority” (Wilkinson, 2005, p. 145) 
                                                     
6
 I find a good way of imagining income inequality as separate from social hierarchy is to think about 
something like a simplistic vision of a communist society. This would be a society where everyone receives the 
same income, but where status (related to access to valued goods or authority over others) derives from a 
different source; for example, position within the communist party. Such a society could be as hierarchical in 
terms of status as the most unequal capitalist society, and the inequality hypothesis would predict the same 
negative outcomes for both. 
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It is the size of these social differences; the steepness of this hierarchy, that Wilkinson 
claims leads to fundamental changes in the psychosocial environment, and correspondingly 
to negative effects on people’s health.  
There has been much disagreement in the literature about how the altered psychosocial 
environment might have an eventual effect on health. Nevertheless, discussion in the 
literature appears to have coalesced around three main pathways (Kawachi and Kennedy, 
1999; Zimmerman and Bell, 2006). As described in Chapter 1, inequality has been 
hypothesised to cause stress due to an increase in invidious social comparisons, and it has 
also been hypothesised to erode social capital. To this can be added a third pathway; 
through a reduction in the public appetite for government investment in health-promoting 
public goods. In the following sections I discuss these pathways in more detail and evaluate 
the evidence in support of their existence. 
4.1.1 Stress due to social comparisons 
The route from inequality to health through stress is the once which receives the strongest 
emphasis in Wilkinson’s three recent books on the subject (Wilkinson and Pickett, 2009; 
Wilkinson, 2001, 2005). Wilkinson argues that an increase in social hierarchy (in the extent 
to which there are social ‘superiors’ and ‘inferiors’) leads people to more often compare 
themselves negatively with others. He further points out that our position in the eyes of 
others is one of the things that matters most to us, and therefore represents an important 
source of psychosocial stress (Wilkinson, 2005, p. 57).  
In a more stratified society there are a greater number of opportunities for people to 
compare themselves negatively with others in terms of their social status. People in such 
societies are therefore more exposed to this particular form of stress, and may 
consequently be more unhealthy. 
4.1.1.1 Evidence for a positive effect of societal income inequality on the magnitude or 
frequency of invidious social comparisons 
As described above, Wilkinson considers income inequality to be a stand-in for the extent of 
social hierarchy, and consequently for the frequency with (or extent to) which people 
compare themselves with others. The main potential problem with this, as briefly discussed 
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in Chapter 1, is the role of reference groups in social comparisons. Previous influential 
theorists of social comparisons have emphasised that people are more likely to make 
comparisons with people who are similar to themselves (Festinger, 1954; Goethals and 
Darley, 1977). Festinger (1954) in particular argues that people who are insufficiently similar 
to oneself are pushed out of the reference group into other groups to which one makes no 
comparisons. He further argues that this is the source of social status differentiation; 
members of the out-groups are tagged as members of ‘superior’ or ‘inferior’ groups with 
which one is not in competition and therefore to which one does not compare oneself. This 
is similar to Runciman’s (1972) argument as described in Chapter 1. 
If this is an accurate description of social reality, income inequality may bear no (or even the 
opposite) relationship to the extent of social comparisons. As inequality increases people 
may simply draw in their sphere of social comparisons to those of a similar socio-economic 
standing.  
In my view, there is a serious flaw in Festinger’s argument. He claims that social status 
differentiation is a process in which ‘superior’ and ‘inferior’ groups are created; with social 
comparisons occurring only within these groups and not between. Contrary to this, I would 
argue that ‘social status differentiation’ is only meaningful if there are social comparisons 
occurring between superior and inferior status groups. Social status is entirely based on 
comparisons with others, so without comparing oneself to those others, how can one 
consider them to be members of a ‘superior’ or ‘inferior’ status group? This is related to 
Wilkinson’s (2010) argument against the problem of reference groups described in Chapter 
1. People of radically different status positions may not compete with each other directly, 
but they must still be aware of their relevant positions in the hierarchy. 
Further to this, there is an explanation from within Festinger’s (1954) framework for how 
income inequality might lead to increased negative social comparisons. He argues that, 
although people will attempt to cease comparing themselves with people who are too 
different from themselves, some comparisons are so ‘attractive’ as to be impossible to 
avoid. He argues that the consequences of such unavoidable comparisons will be “Deep 
experiences of failure and feelings of inadequacy” (Festinger, 1954, p.137). I would argue 
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that income, possibly the central focus of modern society, represents just such an 
unavoidable comparison. 
Although there has been much research and debate on these issues, there is very little 
empirical evidence relating income inequality at the level of whole societies to people’s 
everyday experience of social comparisons. This is unsurprising given that such experiences 
are very hard to measure on a large scale.  
Some indirect evidence for an effect of income inequality on social comparisons can be 
taken from Schor’s work looking at what people consider to be an adequate income (1998). 
She has shown that, in the U.S., as income inequality has increased so too have people’s 
perceptions of how much money they need to live a normal life. This strongly suggests that, 
with increasing income inequality, people are comparing themselves to a higher and higher 
standard of living; i.e. that they are making stronger negative social comparisons. 
Further evidence comes from a study conducted by Ellaway et al (2004). They looked at 
salient markers of income differences (homes and cars) and related them to people’s sense 
of self-esteem. After adjusting for various other social and demographic factors, they found 
that people who rated their homes as worth less than their neighbours’ still had significantly 
lower self-esteem. There is an obvious problem of reverse causation here (people with low 
self-esteem to begin with might be more likely to undervalue their home), but the study 
does demonstrate the importance of differences in material markers of social status. 
In summary, Wilkinson presents a robust case for why income inequality should lead to an 
increase in invidious social comparisons, and the little direct evidence that exists is 
consistent with this idea. Nevertheless, a great deal of work remains to be done to firmly 
establish this association. 
4.1.1.2 Evidence for a negative effect of invidious social comparisons on health 
In order for inequality to have an effect on health through invidious social comparisons, 
such comparisons must have a biological impact. Negative social comparisons are 
undoubtedly stressful in the plain language sense of the word; thinking badly of oneself 
relative to others is never a pleasant experience. It is also firmly established that many kinds 
of stressful experience can have an effect on a wide variety of health outcomes. These 
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include cardiovascular risk (Kivimaki et al., 2006; Knol et al., 2006; Lynch et al., 1997b), 
cancer survival (Chida et al., 2008), Alzheimer’s (Wilson et al., 2005), arthritis (Von Korff et 
al., 2009). Stress may also affect health through changes in health behaviours like smoking 
(Buchmann et al., 2008; Hamer, Molloy, and Stamatakis, 2008b), diet choice (Nishitani, 
Sakakibara, and Akiyama, 2009; O'Connor et al., 2008), and alcohol consumption (Hiro et al,. 
2007; Umberson, Liu, and Reczek, 2008). 
What is not established is whether social comparisons specifically are a sufficiently 
important source of stress that they would manifest as perceptible differences in health or 
health related behaviour. 
Above I argued that people’s perceptions of the income required for a normal life are 
indicative of the extent of social comparisons. There is some evidence that such perceptions 
are also important for health; Dressler has shown in several studies (Dressler 1996; Dressler, 
Balieiro, and Dos Santos, 1999) that people who fall below what they consider to be an 
acceptable standard of living have higher blood pressure, independent of their race, income, 
education, and occupation. 
More direct evidence that stress from social comparisons is important comes from a meta-
analysis conducted by Dickerson and Kemeny (2004). They looked at 208 laboratory studies 
of people’s physiological responses (in terms of cortisol and adrenocorticotropin) to a 
stressor. They found that the strongest response was shown in studies using an 
uncontrollable, socio-evaluative stressor; for example, being forced to perform a task in 
front of others. This is strong evidence that how we see ourselves in the eyes of others is an 
extremely important source of stress. However, all of the studies cited above looked at 
responses to stressors in the short term. In order for the social comparisons to have a 
significant effect on health, they must be capable of producing sustained (chronic) stress 
over time (Brunner, 1997). A longitudinal association between negative social comparisons 
and chronic stress is difficult to demonstrate; however, there are several indirect but 
converging lines of evidence which support the existence of such an association. 
First, chronic stress could be inferred from self-reported symptoms of psychological distress. 
The Ellaway et al (2004) study cited above, as well as looking at self-esteem, also looked at 
symptoms of anxiety and depression. They found that people who reported inferior homes 
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were more likely to suffer from symptoms of depression and anxiety. Dressler et al (2007) 
also found that the further people deviated from their neighbourhood cultural norms of 
material wellbeing, the stronger were their self-reported symptoms of psychological 
distress. 
Other studies have found that similar exposures are also associated self-reported health. For 
example, Aberg, Lundberg, and Burstrom (2006) showed that the difference between what 
people thought they should be able to afford and what they actually could afford was 
predictive of self-rated health, independently of various indicators of objective economic 
status.  
A third strand of evidence comes from the literature on socio-economic position (SEP). Low 
SEP has been shown to be related to an increase in physiological indicators of chronic stress 
(such as an abnormal cortisol awakening response) in adults (Cohen, Doyle, and Baum, 
2006; Rosmond and Bjorntorp, 2000a), children (Evans and Schamberg, 2009), and older 
people (Wright and Steptoe, 2005). Some of these effects of low SEP might be due to 
negative social comparisons. However, low SEP is related to many other factors which might 
cause chronic stress. A study by Adler et al (2000) attempted to disentangle these effects by 
looking at the association between subjective social status and markers of chronic stress 
after adjusting for objective SEP. They found that subjective social status was indeed an 
independent predictor of chronic stress. 
Another way of removing the effects of some of the correlates of low SEP is to look at the 
effects of low status in non-human primates. Low status monkeys and apes are not more 
likely to worry about being able to pay their bills, or to have stressful jobs, or difficulties 
with their families. Therefore, studies of low status among these primates could be viewed 
as a purer measure of the effects of low social status in and of itself. Such studies tend to 
show that low status primates are more likely to suffer from the effects of chronic stress 
(Sapolsky, 2005). It should also be noted that this is not due to the more stressed and 
unhealthy individuals naturally sinking to the bottom of the status pile. Studies have shown 
that when some individuals are taken from an established social hierarchy and inserted into 
a new one, it is their social position in the new group that dictates their later stress levels 
(see for example Shively and Clarkson, 1994).  
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Of course, social position in non-human primates is not synonymous with social 
comparisons in humans. But it does suggest a reason why social comparisons might be so 
stressful for us. The physiological stress response is not just a nuisance; it is an adaptive 
response to external stimuli. It prepares the body for potential physical harm by increasing 
the circulation of blood clotting factors and redeploying the body’s resources away from 
non-essential systems and towards those that might help avoid or defend against a 
potential threat (Charmandari, Tsigos, and Chrousos, 2005). In non-human primate groups, 
this threat will often be coming from individuals higher up the dominance hierarchy. So if 
you are a low status baboon, for instance, it is a good idea to be aware of your relative 
position, and to be stressed if it is subordinate to others. As much as this is true of 
contemporary non-human primates, it is also likely to have been true for our ancestors in 
the human line; conferring on us a sensitivity to our relative social position, and a way to 
respond to it through stress (Wilkinson, 2001).  
In summary: 
1. There is a good evolutionary rationale for why negative social comparisons might be 
an important source of stress 
2. Laboratory studies tend to show that social evaluation is the most important kind of 
short term stressor 
3. In the longer term, factors related to social comparisons are strongly related to both 
stress (subjectively reported and objectively measured) and health 
Taken together these facts are supportive of a negative health effect of stress caused by 
social comparisons.  
4.1.2 Social capital 
The next potential pathway from income inequality to health is through the erosion of social 
capital. As described in Chapter 1, social capital refers to the bonds of trust, reciprocity, and 
common purpose which serve to bind social groups together. Wilkinson has argued that 
increasing social stratification, stemming from income inequality, pushes people apart, 
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causing them to communicate, trust, and collaborate with each other less (Wilkinson, 2005, 
pp.183-185).  
There are a number of ways in which increasing social status differentiation might have a 
negative effect on social capital. Kennedy and Kawachi (1999) suggest that increasing social 
distances lead people to have fewer material interests in common. They argue that this lack 
of common interest contributes to a ‘latent social conflict’ which reduces people’s tendency 
to trust one another or to band together in clubs or associations. Put simply, if the rich have 
radically different lifestyles to the poor, they have no reason to collaborate with them 
because there is nothing they could achieve that would benefit both groups. This sets the 
rich and poor up as antagonistic competitors rather than potential allies. 
Wilkinson (2001) offers a different argument. He gives an evolutionary rationale for why 
increasing social hierarchy should cause people to become more individualistic and 
competitive; more concerned with their own position in the hierarchy than with broader 
goals they might achieve in collaboration with others. This rationale is that the wide variety 
of social environments in which humans have lived during our evolution has forced us to be 
adaptable to a number of different kinds of social structure. Wilkinson claims that people 
are particularly sensitive to the extent of hierarchy in society, and that they adjust their 
implicit social strategies on the basis of the gradient of the hierarchy they ‘detect’. A society 
lacking a pronounced social hierarchy does not require a huge focus on status position, and 
allows for more trust and mutuality. In contrast a more hierarchical society requires more 
competitiveness; a greater emphasis on achieving ‘dominance’ over others. 
Fundamentally this is about how people are conditioned by their society to think about 
others in a certain way. An unequal society might be more likely to inculcate its members 
with an outlook that sees others as untrustworthy and is focused on competition rather 
than pro-sociality. This is a syndrome of characteristics that clearly does not lend itself well 
to the development of social capital. The question is whether there is any evidence for an 
effect of income inequality on social capital through these mechanisms, and 
correspondingly whether there is any evidence for an effect of social capital on health. 
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4.1.2.1 Evidence for a corrosive effect of income inequality on social capital 
Income inequality does seem to be robustly related to several important indicators of social 
capital. More unequal countries (Bjornskov, 2007; Gesthuizen, Van Der Meer, and 
Scheepers, 2009), and U.S. states (Kawachi et al., 1997) tend to have lower levels of 
generalised interpersonal trust, and reduced membership in clubs and associations. What is 
remains to be determined is whether this is a causal association due to the psychological 
effect Wilkinson has posited, or whether the association arises for some other reason. This 
is a difficult proposition to adequately test, but a recent study (conducted by myself and 
some colleagues)  has suggested that people in more unequal societies might differ in their 
psychological outlook in the direction that Wilkinson’s argument would predict (de Vries, 
Gosling, and Potter, 2011). 
We looked at the relationship between income inequality at the level of U.S. states and 
Agreeableness at the individual level. Agreeableness is part of the Big Five trait model of 
personality psychology (John and Srivastava, 1999). Agreeable people tend to be generous, 
empathetic, friendly, and considerate towards others. Crucially, this trait is considered to 
rest on the extent to which people are concerned with cooperation and social harmony 
(John and Srivastava, 1999). This is strikingly close to being the diametric opposite of the 
psychological outlook described above as being activated in response to a hierarchical social 
structure. Consistent with this, our study found that people who lived in more unequal 
states tended to be lower in Agreeableness. This relationship was statistically significant 
even when controlling for a number of individual and state level socio-economic and 
demographic covariates. 
It is easy to see how lower Agreeableness might lead to lower social capital. People who are 
less concerned with cooperation and social harmony are probably less likely to get involved 
socially or to pitch in to the common weal. Carlo et al (2005) found that both Agreeableness 
and Extraversion (a closely related trait) were predictive of self-reported volunteering. 
Extraversion has also been shown to be associated with voter turnout and participatory 
activities like organising political campaigns and attending committee meetings (Gerber et 
al., 2009b).  
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In summary, many previous studies have found an association between income inequality 
and key elements of social capital. Further, a psychological response to the extent of 
hierarchy in society provides a plausible causal mechanism through which this association 
might come about. 
4.1.2.2 Evidence for an effect of social capital on health 
A number of previous studies have shown relationship between higher social capital at the 
area level and better health, or health behaviour (Franzini and Spears, 2003; Kawachi et al., 
1997; Wen, Browning, and Cagney, 2003). Other studies have shown similar associations 
using individual indicators of social capital, for example trust or social participation (Helliwell 
and Putnam, 2004; Pollack and von dem Knesebeck, 2004). For the most part this evidence 
appears to be stronger than that for the overall association between income inequality and 
health (Islam et al., 2006). 
There are several plausible mechanisms by which the erosion of social capital could affect 
health. The first is through psychosocial stress. Areas with low levels of social capital may 
simply be more unpleasant places to live and the consequent stress might lead to poorer 
health or poorer health related behaviour. Several studies have shown that a number of 
social problems such as crime, vandalism, and delinquency are more common in low social 
capital areas, and that this leads to higher psychological distress in adults (Phongsavan et al., 
2006) and adolescents (Fitzpatrick et al., 2005).  
These factors might also be important for health behaviour. People’s perceptions of their 
neighbourhood social capital have been shown to be significant predictors of smoking 
(Siahpush et al., 2006), and physical activity (Hume et al., 2009; Wen and Zhang). There is 
also some evidence of an association with alcohol consumption (Lindstrom, 2005). 
The second plausible mechanism through which the erosion of social capital might affect 
health is through social isolation. People who do not trust others, or who do not join clubs 
and associations are more likely to be social isolated (Krause, 1991). Social isolation is a 
robust predictor both of poor health behaviour (Cacioppo et al., 2002) and of poor health 
ultimately (Cacioppo et al., 2000, 2002; Hawkley et al., 2003).  
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Perhaps the most compelling finding in this field comes from a study by Cohen et al (2003). 
Cohen and his colleagues asked people to fill in a questionnaire about their level of 
sociability (for example, how many friends they had). Using a nasal spray, they then exposed 
the participants to the cold virus and monitored them over time to see who developed the 
illness. They found that people who reported less social support were significantly more 
likely to develop a cold. 
Finally, social capital might also affect health through a reduction in support for the 
provision of health-relevant public goods. I consider this to be part of a separate causal 
pathway from inequality to health, and it is dealt with in the next section. 
4.1.3 Public goods 
The final potential psychosocial pathway from inequality to health is through disinvestment 
in health promoting public goods. In Chapter 1 I described the possibility that the 
association between income inequality and health might be confounded by an effect of 
culture on government spending. However, it is possible that government spending on 
public goods might in fact be on the pathway from inequality to health.  
Some authors have suggested that an increase in social distance (as described above) might 
lead to a decrease in overall public support for things that might benefit society as a whole 
(Kawachi and Kennedy, 1999). If people’s political concerns diverge thanks to differences in 
income, and if they trust and associate with each other less, it is easy to see how they might 
feel less favourable towards government spending on things that benefit everyone in 
general.  
As far as trust is concerned, people might be less likely to support measures that redound to 
the public good if they think that the majority of that public cannot be trusted. Part of this 
might stem from a fear that they may be taken advantage of; that if they chip in (for 
example in terms of taxes or voluntary contributions), others will ‘freeride’, and get the 
benefits without paying the costs. 
The extent to which people associate with others from different socio-economic groups 
might also have an effect. People tend to be happier with their tax money being spent on 
‘people like us’ (Luttmer, 2001).If people’s material circumstances are similar, and if they 
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often associate with a varied groups of people, then the scope of what constitutes ‘people 
like us’ may widen, and correspondingly so will their support for various kinds of 
government provision. There are many kinds of government action which are likely relevant 
for health, including on primary and secondary healthcare, public health programmes, 
housing and occupational health regulations, cheap public transport, and so on7.  
Once again, the question is whether there is any evidence that inequality actually serves to 
affect the provision of health relevant public goods through these or similar pathways. 
4.1.3.1 Evidence for a negative effect of income inequality on support for the provision of 
public goods 
As far as I am aware there is no direct evidence which addresses whether support for the 
provision of public goods is lower in more unequal societies or areas. However there is some 
indirect evidence which would support this contention. 
For the most part, this evidence comes from studies of the factors mentioned above in 
relation to social capital. Trust in particular seems to be important for people’s support for 
public goods. (Slemrod, 2002) has shown that in countries where generalised trust is higher, 
both tax cheating and support for tax evasion are lower. This would suggest that in 
countries where people are more trusting, they are also more interested in the common 
good. This can also be seen on a smaller scale in the lab, where trusting players contribute 
more than non-trusting players in public goods games (De Cremer, Snyder, and Dewitte, 
2001; Parks 1994). 
Lab-based studies of people playing public goods games also support the idea that people 
who have a less sociable outlook tend to contribute less. Agreeableness is a good predictor 
of contributions in experimental public goods games (Koole et al., 2001; Perugini, Tan, and 
Zizzo, 2005). Also, in society at large, Agreeableness is strongly associated with progressive 
positions on public goods (such as children’s welfare spending, provision of a minimum 
wage, and taxation more generally) (Gerber et al., 2009a). 
                                                     
7
 Here I am treating the relationship between support for public goods and their provision as a given. An 
ardent cynic of our democratic institutions might disagree on this point. 
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These studies do not demonstrate an association between inequality and support for public 
goods. However, in combination with the studies cited in the above section on social capital, 
they do demonstrate a plausible mechanism through which inequality could affect support 
for public goods. 
4.1.3.2 Evidence for a positive effect of public goods on health 
In a way this is the simplest link in the chain for which to provide evidence. A number of 
public goods are directly important for health, the most obvious being healthcare. There is a 
good deal of evidence to show that healthcare expenditure (Arah et al., 2005), and 
particularly primary care provision (Macinko, Starfield, and Shi, 2003) are associated with 
good public health outcomes.  
Other public goods which might be health-relevant include education and transport; public 
spending on both is associated with better public health outcomes (Broome et al., 2009; 
Coveney and O'Dwyer, 2009; Gabriel and Bowling, 2004; Gama et al., 2000; Zimmerman, 
1987). A less obvious factor is access to parks and green spaces. Maas et al (2006, 2009) 
have shown that being near to green spaces has a positive effect on health, independent of 
physical exercise. 
A second route from public goods to health is through health behaviour. Physical activity, 
particularly walking has been shown to be associated with various aspects of the local 
environment, such as aesthetic attractiveness, availability and quality of facilities for 
walking, and perceptions about roads and traffic (Hoehner et al., 2005; McCormack et al., 
2004; Owen et al., 2004). All of which factors are amenable to public investment. 
4.1.4 Summary 
In summary there are three separable psychosocial routes by which inequality might affect 
health; through stress caused by an increase in the magnitude or frequency of social 
comparisons, through the erosion of social capital, and through disinvestment in health-
promoting public goods. Each of these factors may affect health directly, or they may affect 
it indirectly by affecting health behaviour. These pathways form the conceptual model on 
which I based the analyses for this project. This model is illustrated in Figure 4.1.  




Figure 4.1 Conceptual model of the pathways through which income inequality may affect health 
The factors which make up these pathways (stress, social capital, provision of public goods, 
and health behaviour) were, for the purposes of this project, considered to be mediators of 
the relationship between income inequality and individual health. Chapter 6 describes the 
ways in which these factors were operationalized for use in the project analyses. 
There are clearly many other factors which may be related to both country-level inequality 
and individual health. For the purposes of this project I considered these to be potential 
confounders if they were not part of the psychosocial pathways described above. 
As discussed in Chapter 2 one of these potential confounders is country-level wealth. More 
unequal countries tend to be poorer on average, and poorer countries also tend to have 
worse population health (see e.g. Hales et al., 1999).This could result in an association 
between inequality and health which has nothing to do with a contextual psychosocial 
effects of inequality. 
Country-level demographic composition could also result in a spurious association between 
inequality and health. First countries with older populations may have worse average 
population health (independent of other factors). Age composition may also be related to 
income inequality due to the dispersion of earnings by age (Aigner and Heins, 1967). 
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Second, the compositional effect of gender may actually serve to obscure, rather than 
confound, the association between inequality and health. Older men and women differ in 
terms of their health (Arber and Cooper, 1999), and it is very plausible that the proportion 
of women in a country could be positively related to income inequality due to the pay 
disadvantage of women. 
Another important factor which may be associated with inequality and health is education. 
Some previous studies have found that more unequal areas tended to have lower average 
levels of education and that, after adjustment for education, the association between 
income inequality and health disappeared (e.g. Muller, 2002). However, other authors have 
argued that education lies on the pathway from income inequality to health through the 
psychosocial effect of inequality on support for public goods (as described above) (Kawachi 
et al., 1997). By this argument, education does not represent a true confounder and 
therefore should not be adjusted for when investigating the association between inequality 
and health. However there are clearly other mechanisms by which inequality and education 
could be related. For example earnings differences due to education may contribute two 
levels of wage, and therefore income, inequality. Education was therefore considered to be 
a confounder for the purposes of this project.  
Finally, as described in Chapter 1 (section 1.2), the compositional effect of individual income 
is a crucial potential confounder of the relationship between inequality and health. The way 
in which these factors were operationalized for the purposes of the project analyses is 
described in Chapter 6 (section 6.7). 
4.2 Income inequality as a life-course exposure 
Income inequality is not a one-shot exposure like the administration of a drug in a clinical 
trial. It is much more like temperature or air quality; everyone is experiencing it to some 
extent throughout their entire lives. As discussed in the previous chapters, there is very little 
direct evidence for how experience of this exposure over the life-course might be related to 
subsequent health. To get an idea of the likely nature of this relationship, it is therefore 
important to determine how the causal mechanisms described above might operate over 
the life-course. For example, these mechanisms might lead inequality experience during one 
64 Conceptual Model 
 
specific period to be particularly important for later health, or they might mean that 
experiencing inequality during some periods has no effect at all. 
These questions fit into the broad framework of theory on the life-course perspective in 
epidemiology. The life-course perspective attempts to better understand the effect of 
health relevant exposures by looking at how people have experienced those exposures over 
their lifetimes (Ben-Shlomo and Kuh, 2002; Blane, Netuveli, and Stone 2007; Power and 
Hertzman, 1997). 
At its most basic level, life-course epidemiology could be summarised as recognising three 
different ways in which health relevant exposures may operate over the life-course: 
1. Accumulation: Exposures may act in a simple, cumulative fashion. The more of an 
exposure you experience (or the longer you experience it for), the worse for your 
subsequent health. 
2. Sensitive periods: Accumulated exposure may be important, but the effects of the 
exposure may differ over time. For example, being exposed during adolescence 
might be bad for your health, but not as bad as being exposed during childhood. This 
would still allow for a cumulative effect of the exposure but it would mark childhood 
as a sensitive period. 
3. Critical periods: There may be no cumulative effect of the exposure; instead it may 
have an effect only if it is experienced during a specific critical period (Ben-Shlomo 
and Kuh, 2002). For example if you are exposed during early childhood it might have 
a detrimental effect on your later health, but the same exposure in later life might 
have a negligible effect, or no effect at all. A good example of a critical period, given 
by Ben-Shlomo and Kuh (2002), would be the effect of Thalidomide on prenatal 
development. Thalidomide exerts its teratogenic effects by preventing angiogenesis 
during early prenatal development (Therapontos et al., 2009). Once the foetus is 
fully developed, this mechanism linking the exposure (Thalidomide) to the outcome 
(birth defects) is no longer available. 
The situation may often be considerably more complex than this. These life-course models 
cannot always be strictly separated and may overlap in complex ways. For example, Blane, 
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Netuveli, and Stone (2007) argue that, in terms of many social exposures, experience during 
sensitive or critical periods is simply part of people’s accumulating experience of a variety of 
exposures, all of which are inextricably causally interlinked. A good example of this would be 
poverty in childhood. Childhood may be a sensitive period in that exposure to poverty at 
this time has particular effects of physical development (Peck and Lundberg, 1995), but it 
may also be important because it sets an individual on a trajectory which makes future 
negative exposures, like low educational achievement, more likely. This forms a trajectory 
from childhood poverty to adult socio-economic circumstances which might have a 
cumulative effect on health in later life.     
The inequality hypothesis, as articulated in section 4.1, describes how exposure to income 
inequality could lead to worse health through three different pathways. The first is the 
‘direct’ path through psychosocial stress. The second is the route through exposure to low 
social capital, and the third is through exposure to the consequences of reduced spending 
on health-beneficial public goods. Each of these pathways could operate in different ways 
across the life-course. For example, psychosocial stress could be particularly important 
during childhood, whereas social capital could be more important during old age. 
In the sections below I look at evidence relevant to how each of these exposures might 
operate over the life-course. In the first section I examine evidence for a cumulative effect 
of each exposure on subsequent health and in the second section I look at evidence for 
differential effects during different periods of life.  
4.2.1 Accumulation 
4.2.1.1 Stress due to social comparisons 
As discussed above, health-relevant psychosocial stress is hypothesised to be caused by 
increases in the frequency and extent of negative social comparisons. Understandably, due 
to the difficulties involved in measuring stress due to social comparisons there has been 
very little research into the life-course effect of this specific kind of stressor. Nevertheless, 
there is some indirect evidence from studies of other stressors.  
The most commonly assessed ‘stressor’ from a life-course perspective is socio-economic 
status (SES; broadly defined to include education, social-class, income, and wealth). A recent 
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systematic review by Pollitt, Rose, and Kaufman (2005), looking specifically at cardiovascular 
outcomes, concluded that most studies supported a cumulative detrimental effect of low 
SES over the life-course. This pattern has been matched in later studies (Kahn and Pearlin, 
2006; Loucks et al., 2009). 
This is indirect evidence that would suggest that income inequality should have an effect 
throughout life. However, as well as being a psychosocial exposure, SES also obviously taps 
into material circumstances, making this fairly weak evidence of the life-course effect of 
psychosocial stress on health. Better would be studies looking at psychosocial stress 
directly.  
The most extensively studied sources of psychosocial stress among adults are aspects of 
working life like job strain (Kivimaki et al., 2006). Studies conducted over the whole working 
life have found strong evidence of a cumulative detrimental effect of job strain (Landsbergis 
et al., 2003) and of low job control (Amick III et al., 2002) on subsequent health. 
A key mechanism through which psychosocial stress may affect health is through disruption 
of the Hypothalamic-Pituitary-Adrenal (HPA) axis, and particularly through disruption of the 
cortisol response (Brunner, 1997). Disruption of the HPA axis has been shown to have 
significant effects on later health, particularly in terms of cardiovascular outcomes 
(Rosmond et al., 2003; Rosmond and Bjorntorp 2000a, 2000b).  
Looking more directly at physiological markers of stress, Li et al (2007) showed that 
accumulated experience of low socio-economic position (SEP) across the life-course 
predicted significant disruption to people’s cortisol awakening response (CAR). 
The studies cited above examine different outcomes in different populations using different 
methods. They are not strictly comparable and do not constitute a firm body of evidence 
about the particular life-course effects of psychosocial stress on health. However they are 
consistent in that they point towards a cumulative effect of exposure to stress on later 
health. 
4.2.1.2 Social capital 
Compared with psychosocial stress, the health consequences of low social capital have been 
investigated less thoroughly from a life-course perspective. Probably the best evidence for 
67 Conceptual Model 
 
the life-course effects of social isolation, specifically, comes from the Dunedin 
Multidisciplinary Health and Development Study; a birth-cohort study based in Dunedin, 
New-Zealand (Silva, 1990). Using this sample, Caspi et al (2006) showed that chronic social 
isolation across the life-course had a dose-response relationship with later cardiovascular 
risk (as measured by a number of indicators, including overweight, high blood pressure, and 
high total cholesterol). 
A longitudinal study by Seeman et al (2002) also showed results consistent with a 
cumulative effect of social interactions over the life-course. People who had had more 
positive social interactions, and had been more socially integrated over the life-course, had 
better underlying health as indicated by a number of biomarkers. 
4.2.1.3 Public goods 
Government provision of health-relevant public goods is a very complex exposure. As 
discussed previously there is a broad array of such ‘goods’, including transportation, green 
spaces, healthcare, environmental regulation, public health campaigns, and so on. Any or all 
of these factors might operate differently over the life-course. For example, public health 
campaigns centred on smoking might be particularly important for young adolescents 
(Siegel and Biener, 2000), whereas spending on healthcare might be especially important for 
the health of older people.  
It is beyond the scope of this project to enumerate all of the possible spending avenues that 
might be impacted by reduced public support resulting from income inequality, and further 
to determine the potential differential health effects of these spending avenues over the 
life-course. For the purposes of this project, I assume that the impact of the various kinds of 
public goods is spread fairly evenly across the life-course. 
4.2.2 Sensitive or critical periods 
4.2.2.1 Stress due to social comparisons 
As discussed above, there is reasonable evidence for a cumulative detrimental effect of 
exposure to psychosocial stress. However, there is also some evidence that childhood might 
be a particularly important period for exposure. The Pollitt, Rose, and Kaufman (2005) 
review cited above found support for an independent direct effect of low SES during 
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childhood on later cardiovascular outcomes, and did not find as much support for 
independent effects of other periods. This pattern has been matched by later studies of 
cardiovascular health (Lemelin et al., 2009; Loucks et al., 2009) and poor health behaviours 
(Yang et al., 2007). 
Studies looking more directly at psychosocial stress have also found effects of psychosocial 
stress during childhood on later health. Of particular interest are findings showing an effect 
of peer status ratings in school (Ostberg and Modin, 2008), childhood self-esteem (Murasko, 
2007), and childhood social isolation (Caspi et al.,2006) on health outcomes much later in 
life. These are psychosocial stressors which are quite a good conceptual fit for the ways in 
which inequality is hypothesised to reach health through stress. 
Childhood may also be a particularly important period for the effect of psychosocial stress 
on the functioning of the HPA axis. Lower SES children have been shown to have higher 
average levels of cortisol (Evans and Kim, 2007; Lupien et al., 2001), as have children who 
are rejected by their peers (Gunnar and Donzella, 2002). Stressors in childhood have also 
been shown to have an effect on cortisol functioning later in life (Gustafsson et al., 2009; Li 
et al., 2007). This may be because, as Wilkinson (2005, p.268-270) suggests, early life is 
when the stress response is ‘set’; when the body is figuring out what kind of environment it 
has found itself in, and how to set up its hormone and other responses in the most 
appropriate way (Hill and Kaplan, 1999). 
These studies imply that income inequality, as a psychosocial stressor, should have a 
particular impact if experienced during childhood. However the strong evidence for a 
cumulative effect of stress on later health suggests that childhood does not represent a 
‘critical’ period.  
4.2.2.2 Social capital 
As mentioned above, there are very few studies which have taken a life-course approach to 
looking at the effects of social capital on health. However, two studies of the long-term 
effect of social isolation in childhood indicate that this may be a particularly important 
period in terms of the effects of social interactions. 
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The Caspi et al (2006) study cited above found that social isolation during childhood had 
independent effects over and above cumulative adult exposure. Danese et al (2009) looked 
at three adverse experiences in childhood including social isolation. They found that this 
predicted an increased risk of subsequent depression, high inflammation, and a number of 
cardiovascular risk factors including overweight, high blood pressure, and high total 
cholesterol. 
4.2.2.3 Public goods 
See section 4.2.1.3. 
4.2.2.4 Stress and social capital in childhood versus young adulthood 
To summarise the studies cited above, they suggest that inequality should have an effect 
throughout life and perhaps particularly in childhood. However, this does not take into 
account the possibility that income inequality itself may not be as salient an exposure during 
some periods of the life-course. Notably, during childhood, invidious social comparisons 
caused by income inequality may not be a particularly important cause of stress. Neither 
may it particularly affect social capital as experienced by children. 
In terms of psychosocial stress caused by social comparisons, there is little doubt that 
children do experience this, and the studies cited above indicate that it may have an 
influence on their health. However, societal income inequality may have less influence over 
the frequency and extent of negative social comparisons among children than it does among 
adults. Most obviously, children do not have independent incomes, and so cannot compare 
themselves directly with their peers in this respect. More subtly, it is also likely that 
children’s status position among their peers is less dependent on material circumstances, 
and more dependent on their behaviours, abilities, and general sociability. ‘Wealth’ may still 
be important – a qualitative study by Michell (1997) showed an emphasis among children on 
being able to afford the ‘right’ clothes – but perhaps less so than among adults.  
Studies have shown the importance of social skills and verbal ability (Mostow et al., 2002), 
ability to manage emotions (Maszk, Eisenberg, and Guthrie, 1999), physical competence 
(Barbour, 1996), and physical appearance (Kennedy 1990; Langlois and Stephan, 1977) on 
peer acceptance and social status among children. This may correspondingly reduce the 
70 Conceptual Model 
 
influence of raw buying power as a route to high social status. One can easily imagine a 
poorer child achieving high status within the school environment through being genial or 
through sporting ability; and contrastingly a wealthy child failing to achieve the same status 
due to selfishness or aggression. But for an adult within the wider social structure, status is 
far more closely bound up with wealth and with what wealth can achieve. Is it so easy to 
imagine a wealthy adult who nonetheless is low in society’s status hierarchy? Furthermore, 
society often attempts to reduce social hierarchy in children through changes to the school 
environment. School uniforms are a particularly pertinent example (Ridge, 2002). 
Children are also likely to have a more restricted view of income differences in wider 
society, and of what the implications of these differences might be. In an interview study of 
middle-income Norwegian children (Brusdal, 1990), the respondents tended to emphasise 
the material consequences of wealth or poverty; focusing on the fact that wealthier people 
could afford a bigger house and higher quality furnishings, for example. The study noted 
that some social consequences of wealth, which were largely missed by the children, might 
be an extremely important part of adult experiences of income inequality. These included 
stability, security, power over others, and power over the events of one’s own life. 
This single study does not represent strong evidence that children do not understand the 
full implications of differences in income but it does suggest that they might not have a clear 
idea of the fine-grained differences in experience between different income groups. They 
might understand the advantages of people who own a large house, who can often 
purchase a new luxury car, or who can go on expensive foreign holidays. But do they really 
understand the difference between this person and someone who can also visit the most 
fashionable restaurants, attend the most exclusive events, or keep up membership in a 
prestigious country club? Without an understanding of the subtle differences in social status 
between the wealthy and the wealthier still, a good deal of the impact of inequality is lost. 
In terms of social capital, children are clearly shielded from some of the consequences of 
reduced neighbourhood or societal social capital. Most importantly they receive at least a 
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minimum of obligatory social support in the shape of their parent(s)8 , and are also 
mandated a certain amount of social participation through full-time education. 
All of this is not to say that children are immune to the effects of increasing inequality. Some 
effects they may still experience directly, or through changes in the behaviour of their 
parents (see e.g. Kohen et al., 2008) or classmates. However I would argue that children’s 
experience of the overall societal psychosocial environment is filtered and blunted by 
parents and by time spent in school. 
This is in contrast to the next phase of life; early adulthood and early working life. This is the 
period during which the shield of family and school largely disappears. During this period, 
which often involves leaving home to get a job or enter further education, young adults 
must begin to compete for social status on their own terms. This is particularly true if they 
immediately enter the labour market (as opposed to further education), as the majority of 
people who are now over 50 would have done.  
The early period of entry into the labour market is important for two reasons. First, it means 
earning one’s own income and therefore being able to directly compare it, and what it can 
buy, with others in society. Second, it is a period during which one’s career attainment is 
hugely predictive of one’s later career trajectory. There is some evidence to show that 
unemployment during this period is particularly harmful for later health and socio-economic 
chances (Wadsworth, Montgomery, and Bartley, 1999), likely because unemployment 
during this period lowers the possible trajectory of future socio-economic achievement. 
Younger adults are also more concerned with their status relative to others than are older 
people. Previous studies have shown that adult workers tend to be less ambitious (but more 
self-assured, and with greater self-control) than undergraduate students (Woo, Gibbons, 
and Thornton III, 2007), and that older workers tend to focus less on the status aspects of 
work than do younger ones (Bray et al., 1974). 
Given these facts, I would argue that early working life constitutes a period during which 
social status comparisons, particularly those related to income and work are particularly 
salient. If income inequality at the societal level truly affects health through an increase in 
                                                     
8
 Or other legal guardian(s) 
72 Conceptual Model 
 
the frequency and intensity of such comparisons, I would expect experience of inequality 
during this period to be particularly harmful for later health.  
4.2.3 Summary 
The above sections describe evidence relevant to the life-course effects of a) psychosocial 
stress and b) social integration. Taken together, this evidence suggests that exposure to 
inequality across the life-course should have a cumulative effect on subsequent health, and 
that exposure during any period should be detrimental. It also suggests that childhood may 
constitute a sensitive period for inequality’s effects. However I argue, based on the 
potentially reduced salience of societal income inequality for children, and its potentially 
increased salience for young adults, that exposure to inequality should have its strongest 
effect during early adulthood. 
4.3 What health outcomes should be affected by experience of income 
inequality? 
In the above sections I have discussed the mechanisms by which inequality might affect 
‘health’ in general. The studies I have cited in support of these mechanisms have looked at a 
wide variety of outcomes. The studies reviewed in Chapter 2 also linked inequality to many 
different health outcomes including mortality and life expectancy (Brodish, Massing, and 
Tyroler, 2000; Wilkinson 1992), cardiovascular disease (Diez-Roux, Link, and Northridge, 
2000), depression (Muramatsu, 2003), drug overdose (Galea et al., 2003), and obesity 
(Pickett et al., 2005); all under the umbrella of testing the ‘inequality hypothesis’. 
This is because the inequality hypothesis does not argue for inequality’s role in the aetiology 
of one, or a small number of specific diseases, but for its effect on general health. This is 
implicit in the nature of the mechanisms through which inequality is hypothesised to act. 
First, two of the main pathways from inequality to health run through other society-level 
exposures which could conceivably touch any domain of health. There is no theoretical 
reason why low social capital or disinvestment in public goods should only affect some 
specific health conditions and not others. 
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The situation is similar for the route from inequality to health through psychosocial stress. 
As discussed in section 4.1.1.2, psychosocial stress has been shown to affect a wide variety 
of outcomes, from cancer to cardiovascular disease.  
Given these potentially wide-ranging effects, it is almost impossible to identify a set of 
health outcomes which should not be affected by inequality at all. It is also difficult to state 
with any certainty which set of outcomes should be affected to a greater extent than should 
others. This project therefore includes a number of different health outcomes, covering 
several domains of health. The way specific way in which inequality might affect each 
outcome is described in detail in Chapter 6 (section 6.6).
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Chapter 5 - Hypotheses 
As described in Chapter 3, the main aims of this project were a) to determine whether older 
people’s accumulated experience of inequality over their lives was related to their 
subsequent health, b) to determine how older people’s experience of inequality during 
different periods of their lives was related to their later health, and c) to test potential 
effects of inequality on health in a number of domains 
The research surveyed in the previous chapter and in Chapter 2 leads to five linked 
hypotheses relating to these aims: 
Hypothesis 1: Greater accumulated experience of income inequality over the 
life-course should be detrimental for subsequent health 
People who have experienced higher levels of income inequality over the course of their 
lives should tend to have worse subsequent health than those who have experienced lower 
levels of inequality.  
Hypothesis 2: Experience of higher levels of income inequality during any 
given period of the life-course should be detrimental for subsequent health 
People who have experienced higher levels of inequality during any specified life-course 
period should tend to have worse subsequent health outcomes than those who had 
experienced lower levels during that same period.  
Put another way, the detrimental effect of experiencing income inequality on later health 
should not be confined to any single period of the life-course. 
Hypothesis 3: Experience of income inequality during young adulthood 
should have the strongest detrimental effect on subsequent health 
Based on the literature surveyed in Chapter 4, I hypothesise that the association between 
experience of income inequality and subsequent health should be greatest for inequality 
experienced during young adulthood. 
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Hypothesis 4: Some of the detrimental effect of income inequality should act 
through its effect on social capital, health behaviour, and government 
spending on public goods 
Chapter 4 outlines several ways in which higher levels of income inequality might influence 
health outcomes. Three of the primary routes described are through individual social capital 
and health behaviour, and through reduced government spending on public goods. I 
therefore hypothesise that any detrimental effect of inequality experience (either over the 
whole life-course, or during a specific life-course period) on subsequent health should be 
somewhat mediated by these three factors. 
Hypothesis 5: Experience of higher levels of income inequality should be 
detrimental for a wide range of health outcomes 
Based on the literature reviewed in Chapters 2 and 4, I hypothesise that the association 
between experience of income inequality (either over the whole life-course or during a 
specific period) and subsequent health should be similar when looking at a number of 
different measures of health. 
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Chapter 6 - Data  
This chapter describes the datasets which were used in this project. It also describes the 
way in which the predictor variables, outcomes and covariates were chosen and coded, and 
provides basic descriptive statistics for these variables. 
6.1 Requirements 
To address the hypotheses proposed in the previous chapter, three types of information 
were required: 
1. Longitudinal data on country-level income inequality. This needed to be over a 
sufficient number of countries to allow for meaningful comparisons, and over a 
sufficient span of time to cover a large sweep of the life-course of the residents of 
these countries. 
2. Individual-level data on the health outcomes of older people over a broad range of 
health domains. 
3. Individual and country-level data on relevant covariates of inequality and health. 
Combining these types of information together would allow for the matching of country-
level income inequality over a specific period of time to the subsequent individual-level 
health outcomes of country residents. Using information on each respondent’s age and 
country-of-residence, country-level income inequality over time could then be read as their 
exposure to inequality over specific periods of the life-course. For example, for someone 
who had lived consistently in France, and who was aged 50 in 2010, French inequality levels 
between 1980 and 1989 would reflect their exposure to income inequality during their 20’s.  
For the purposes of this project I combined data from several different publicly available 




6.2 The Survey of Health, Ageing, and Retirement in Europe (SHARE) 
The Survey of Health, Ageing, and Retirement in Europe (SHARE; Borsch-Supan, Hank, and 
Jorges, 2005) is the largest international resource for detailed, individual-level health 
measures of older people. It is an ongoing longitudinal survey of health and other factors 
among people aged 50 or over, covering several European countries.  
The first wave of data collection was conducted in 2004, covering over 28,000 people in 11 
countries (Austria, Belgium, Denmark, France, Germany, Greece, Italy, the Netherlands, 
Spain, Sweden, and Switzerland). A supplementary sample from Israel was added in 2005. 
Wave 2, conducted in 2006/7, added Poland and the Czech Republic to the original 11 
countries (no second wave was carried out in Israel). The Republic of Ireland was added in 
2008. Wave 2 also included a ‘refresher’ sample from the original 11 countries, with the 
exception of Austria and the Flemish part of Belgium. This refresher sample oversampled 
people born in 1955/6 to keep the sample representative of people 50 and over. This 
sample was followed up again in Wave 3 in 2008/9. All three waves of data have been made 
freely available for public use. 
For this project I made use of Wave 2 of SHARE (including Ireland) only. Longitudinal data 
are available for the participants of this wave, but I did not make use of this information. 
The use of longitudinal data and methods can help to establish a causal relationship 
between exposures and outcomes. However, there is very little overlap between my 
exposure data (income inequality between 1960 and 2006 - see section 6.8.2 below), and 
the waves of SHARE, which begin in 2004. 
I chose Wave 2 of the survey specifically because it contained more countries than Wave 1, 
and also contained the refresher sample which helped to mitigate the loss of 
representativeness due to drop-out. I used the second release of the Wave 2 data (release 
2.3.0) which contains information on over 34,000 people nested in 14 countries. 
Each wave of SHARE has consisted of two survey components; a face-to-face interview, and 




6.2.1 SHARE data quality 
In the three waves of SHARE released so far, each country-level sample was a probability 
sample of the population of non-institutionalised people aged 50 or more, plus their 
spouses or partners (regardless of age). ‘Non-institutionalised’ means that people in 
institutions, such as prisons and hospitals, were not sampled. Because of the objectives of 
the survey, efforts were made to include people in elder care institutions such as retirement 
and nursing homes. It should be noted that the survey researchers state that this was not 
possible in all of the survey countries (Borsch-Supan and Jurges, 2011). There were also 
some differences between individual countries in whether or not they used stratified 
sampling, and whether they used single or multi-stage sampling.  
In the first wave of SHARE the household response rates also differed by country. The 
lowest response rates were in Switzerland and Denmark (38.8% and 39.2% respectively); the 
highest was in France (81.0%). The overall average response rate was 61.6%. 
There was some loss-to-follow up for the second wave of SHARE, potentially making the 
sample less representative of the population over 50. This attrition rate differed by country 
(Schroder, 2008). The lowest attrition rate was in Greece (13.00%) and the highest rate was 
in Germany (41.00%). The overall average attrition rate (including deaths and international 
emigrations) was 31.77%. However, as noted above, a refresher sample was recruited 
during this wave to attempt to address this problem. The SHARE documentation does 
include information on the household response rate for this sample, or for the new 
countries added in Wave 2. I made several attempts to contact the SHARE team to obtain 
this information but received no response.  
Given these factors, each country-level sample in Wave 2 may not be perfectly 
representative of the population of over 50’s. Nevertheless it is the highest quality, most 
representative existing survey that provides comparable information on the health and 





6.3 The English Longitudinal Study of Ageing (ELSA) 
SHARE was designed to be harmonised with several other surveys of the health of older 
people (Borsch-Supan et al., 2008), most notably the English Longitudinal Study of Ageing 
(ELSA) and the U.S. Health and Retirement Study (HRS). England provides a very interesting 
comparator for the countries covered by SHARE. It is part of Europe but has maintained a 
stronger political and economic separation from the Eurozone than many mainland 
European countries. It was historically a moderately equal country in terms of income, but 
has since become one of the most unequal in Europe (see section 6.8.3 below). 
ELSA (Marmot et al., 2003) is an ongoing survey based on the nationally representative 
Health Survey for England (HSE). The HSE is an annual, cross-sectional, equal probability 
sample of individuals, their spouses, partners, children and other household members. The 
target population of the first wave (Wave 0) of ELSA was everyone who was 50 or over in 
the 1998, 1999 and 2001 waves of the HSE. Those interviewed in Wave 0 have been 
followed up every two years.  
Wave 3 of ELSA was carried out in 2006, and is therefore the most suitable for use alongside 
Wave 2 of SHARE. It included a refresher sample of people born from 1952-56 to keep the 
sample representative of those 50 and over. For this project I made use of the second 
release of this wave of data (ELSA Wave 3, Phase 2, v.2), which contains information for 
nearly 10,000 people in England. It should be noted that ELSA differs from the HRS (see 
below) and some of the SHARE countries in that it does not sample people in retirement 
homes. However, it is similar to both surveys in that respondents who enter retirement 
homes during the course of the survey continue to be interviewed. 
The ELSA survey itself is similar in structure to SHARE and to the HRS. Respondents are 
interviewed face-to-face, and also fill in a self-completion questionnaire. In addition to this, 
in 2000 (Wave 0) and 2004 (Wave 2) respondents were also visited by a nurse for the 





6.3.1 ELSA data quality 
The household response rate for the first wave of ELSA was 70%. 27% of this core sample 
dropped out of the survey after either the first or second wave. However 3% who had 
dropped out of the second wave returned for the third wave (Scholes et al., 2009). 
The household response rate for the refresher sample (of current members of the HSE who 
had passed the age of 50 since the initial wave of ELSA) was 60%. 
6.4 The U.S. Health and Retirement Study (HRS) 
SHARE and ELSA were both designed to be harmonised with the largest U.S. study of older 
people; the HRS (Juster and Suzman, 1995). Despite the fact that it is not part of Europe, the 
U.S. is an interesting comparator for the other study countries. From the point of view of 
this project it is perhaps most interesting because it has consistently been one of the most 
unequal of all the economically developed democracies (see section 6.8.3). 
The HRS is an ongoing nationwide study of the health and circumstances of people 50 and 
over in the U.S. It employs multi-stage area probability sampling to obtain a representative 
sample of individuals, their spouses, partners and other household members in the 50 
continental United States, plus Washington DC. It does not sample institutionalised 
individuals, except those in retirement homes. 
Unlike SHARE and ELSA, the HRS has also, up to now, intentionally oversampled members of 
certain groups. African Americans and Hispanic Americans have been oversampled in each 
wave at the rate of 2:1 compared with white Americans. The study has also oversampled 
people living in Florida, which is an area of the U.S. with a large number of retired people. 
The core sample of the HRS (1992) was of people born from 1931 through 1941. Those 
interviewed have been followed up subsequently every two years. Between 1992 and 2006, 
four additional older and younger samples were added to the core sample, making the 
present overall HRS sample roughly representative of people 50 and over: 
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 In 1993 the AHEAD sub-sample was added. This consisted of people born in 1923 or 
earlier. The AHEAD sub-sample was initially designed as a separate survey (Assets 
and Health Dynamics among the oldest old) but in 1993 was combined with the HRS 
 In 1998 the War Baby sub-sample was added. This consisted of people born from 
1942 through 1947 
 Also In 1998 the Children of the Depression sub-sample was added. This consisted of 
people born from 1924 through 1930 
 In 2004 the Early Baby Boomer sub-sample was added. This consisted of people born 
from 1948 through 1953 
For the purposes of this project I used the 2006 wave (Wave 8) of the HRS, which includes 
members of all 5 samples, with information on more than 18,000 individuals. I used the 
version of this dataset provided for public use by the RAND Corporation (StClair et al., 2008). 
Identical to the SHARE survey, the HRS includes both a face-to-face, and self-completion 
instrument. However, some of the questions and measures in Wave 8 of the HRS were only 
asked of a randomly selected half of the sample, referred to as ‘enhanced interview 
participants’.  
6.4.1 HRS data quality 
The initial response rate for the core (1992) HRS sample was quite high (74.80%), but 
further efforts by the research team in following up non-responders increased this to 
82.00%. The response rate for the 1993 AHEAD sub-sample was 80.40%.  
When the War Baby and Children of the Depression sub samples were added in 1998, their 
response rates were 70.00% and 72.50% respectively. The household response rate for the 
Early Baby Boomer sample in 2004 was 71.4%.  
The re-interview rates for existing respondents in all of the sub-samples have been 90% or 
above up to 2006. Since the first interview 29.82% of the HRS core sample have been lost to 
follow-up, the AHEAD sub-sample has lost 67.16%, Children of the Depression has lost 
30.26%, War Babies 11.54%, and Early Baby-Boomers 19.13%. 




I combined the indicated waves of SHARE, ELSA, and the HRS together to arrive at a 
combined data set of health outcomes (and potential covariates) for the 16 countries 
covered by theses surveys. Full details of the harmonisation procedure for each of the 
outcomes and covariates used in the study are given in sections 6.6 and 6.7, below. 
6.6 Outcomes 
I hypothesised that inequality should have a similar effect on a number of health outcomes, 
covering several domains of health. The following chapters detail tests of the association 
between inequality experience over the life-course and a number of measures of mental 
and physical health. These fall into four broad groups; objectively measured health, recalled 
medical diagnoses, standardised scales, and subjective health.  
6.6.1 Objectively measured health 
This category includes two measures of health status which were objectively measured by a 
trained investigator; grip strength and peak flow rate. These were the only two objective 
measures of health common to all three surveys (SHARE, ELSA, and the HRS). Both were 
continuous measures of the underlying physical functioning of survey participants. Physical 
functioning is an important domain of health for older people. It plays a large role in their 
ability to pursue various activities (including work), and remain independent (Carter, 
Williams, and Macera, 1993; Rantanen et al., 1999; Taekema et al., 2010). 
The main benefit of these measures is their objectivity. Factors other than underlying 
physical functioning, such as the effort the respondent put into the test, may have 
influenced the outcome, but these objective outcomes are considerably less problematic 
than purely subjectively reported measures.. Another important advantage of these 
outcomes is that they measured physical functioning on a continuous scale. It was therefore 
potentially possible for them to pick up on subtle effects of inequality which might not be 




6.6.1.1 Grip Strength 
Objectively measured grip strength is considered to be a good measure of the underlying 
physical capabilities of older people (Rantanen et al., 1994). Physical functioning, as 
determined by grip strength, is also a robust predictor of later mortality (Cooper, Kuh, and 
Hardy, 2010). 
It is biologically plausible that physical functioning, specifically in terms of manual 
capabilities, could be affected by inequality through the psychosocial pathways outlined in 
Chapter 4. A number of studies have shown that psychological stress has an impact on levels 
of inflammatory factors; a meta analysis by Steptoe, Hamer, and Chida (2007) of thirty lab-
based studies showed that psychological stress was robustly positively related to levels of 
Interleukins 6 and 1β, and positively, although slightly less robustly related to levels of C-
reactive protein (CRP). Inflammation plays a key role in rheumatoid arthritis, and higher 
levels of inflammatory factors have also been implicated in worsening symptoms of 
Sarcopenia, Osteopenia, and Osteoporosis through muscle wastage and loss of bone mass 
(Anker et al., 1999; Ishimi et al., 1990; Kimble et al., 1995; Payette et al., 2003). It is plausible 
that these same mechanisms could also lead to sub-clinical reductions in physical 
functioning. 
Health behaviour is also an important pathway through which exposure to inequality might 
affect underlying physical functioning; particularly if inequality causes people to engage in 
less regular exercise, which has been shown to improve physical functioning among older 
people (Lord et al., 2003). 
The procedures used to collect grip strength data were largely identical in the relevant 
waves of SHARE, ELSA, and the HRS. Respondents who had recent hand surgery, pain or 
inflammation were not eligible for the test. Eligible respondents were asked if they were 
willing to complete the test. The test was then conducted with willing respondents using a 
Smedley spring-type dynamometer which was fitted to the respondent’s hand. Information 
on the model number of the dynamometer used in each survey used was not available in 
any of the documentation relating to the three surveys. 
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During the test respondents were asked to stand, to hold their arms at 90 degrees to their 
bodies, and to squeeze the handle of the dynamometer as hard as they could. Those who 
were unable to stand completed the test while seated.  
In SHARE and the HRS two measurements were taken for each hand. In ELSA three 
measurements were taken. In all three surveys measurements recorded in Kg and were 
considered valid if they were within 20Kg of another reading on the same hand, and were 
between 0Kg and 100Kg, inclusive. Readings that did not fulfil these criteria were coded as 
missing. 
In both SHARE and the HRS, the grip strength measures were conducted by a trained 
interviewer. In SHARE all survey respondents were asked to participate in the grip strength 
test, whereas in the HRS only enhanced interview participants were asked. In SHARE the 
grip strength measure was the first of four physical measures conducted. In the HRS, it was 
the third of nine physical measures; it was preceded by a blood pressure test and a test of 
peak flow rate. 
In ELSA the grip strength measures were part of the nurse visit conducted in Wave 2 (in 
2004), the previous wave to that used in this project. For the purposes of this study, I carried 
over the scores recorded for the 2004 wave. This means that all ELSA respondents present 
in the 2006 wave, but not in the 2004 wave were coded as missing for this variable. It also 
means that the grip strength values were recorded an average of two years earlier for the 
ELSA participants than for the SHARE and HRS participants. During the ELSA nurse visit the 
grip strength measure was the second of ten physical measures taken. It was preceded by a 
test of blood pressure. 
For the purposes of this project I used a continuous measure of the maximum grip strength 
recorded for the dominant hand.  
6.6.1.2 Peak flow rate 
Peak flow rate is both an indirect measure of underlying physical functioning (Cook et al., 
1995), and a direct measure of respiratory function. Respiratory function is an important 
domain of health for people of any age, and is a good predictor of mortality at older ages 
(Cook et al., 1991). 
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As a proxy measure of general physical functioning, peak flow rate may plausibly be affected 
by inequality through similar pathways to those described in the previous chapter on grip 
strength; including physical activity and the effect of stress on levels of inflammatory 
factors. 
As an indicator of respiratory function, peak flow rate may also be more heavily influenced 
by other health behaviours; most notably smoking (Beck, Doyle, and Schachter, 1981). 
Psychosocial stress may also play a more direct role; through increasing the risk of 
respiratory tract infections (Falagas et al., 2010), through increased susceptibility to 
exacerbated symptoms of existing conditions (Burns and Howell, 1969; Goreczny et al., 
1988; Klonoff and Kleinhenz, 1993; Wolf, Nicholls, and Chen, 2008), or through increased 
susceptibility to environmental exposures (Clougherty and Kubzansky, 2009). 
The procedures used to collect peak flow data were largely identical in the relevant waves 
of the three surveys. Respondents were first asked if they felt able to do the test 
(respondents who had recent heart, chest, or eye surgery or who were pregnant or who had 
had a tracheotomy were not asked to complete the test). Willing respondents were then 
asked to stand, take a deep breath, and blow into a portable spirometer as hard as they 
could. If respondents were unable to stand the test was conducted with them seated. Both 
SHARE and the HRS employed a Mini-Wright Peak Flow Meter, whereas ELSA used a 
Vitalograph Escort spirometer. Once again the model numbers of the respective instruments 
were not given in the documentation for any of the surveys. 
In SHARE and ELSA three measurements were taken (recoded in L/Min), in the HRS, two 
were taken. Readings were considered valid if they were above 0 L/Min and below 1000 
L/Min. Readings that did not fulfil these criteria were coded as missing. 
Identically to the grip strength measure, in both SHARE and the HRS, the peak flow 
measures were conducted by a trained interviewer. In SHARE everyone was asked to 
participate in the grip strength measure, whereas in the HRS, only enhanced interview 
participants were asked. In SHARE the peak flow measure was the second of four physical 
measures tests administered; preceded by the grip strength measure. In the HRS it was the 
second of nine physical measures, preceded only by the blood pressure test. 
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As with the grip strength measure, the ELSA peak flow measures were part of the nurse visit 
conducted in 2004. As with grip strength, I carried over the peak flow scores recorded for 
the 2004. All respondents present in the 2006 wave, but not in the 2004 wave were 
therefore coded as missing for peak flow. In the ELSA nurse visit the peak flow measure was 
the seventh of ten physical measures taken. It was preceded by tests of blood pressure, grip 
strength, a blood sample, measures of standing and sitting height and weight, and measures 
of waist and hip circumference. 
For the purposes of this study I used a continuous measure of the maximum peak flow rate 
recorded from the two attempts.  
6.6.2 Recalled medical diagnoses 
This category includes three measures of health derived from survey items which asked 
respondents about specific medical conditions they had been diagnosed with. The relevant 
waves of SHARE, ELSA, and the HRS all asked respondents what, if any, chronic illnesses they 
had been diagnosed with by a doctor. These measures were included in order to test the 
relationship between people’s experience of inequality and their likelihood of suffering from 
certain specific conditions. 
The survey items from which these outcomes were derived were slightly different in each of 
three surveys. In SHARE respondents were shown a list of 17 possible conditions and asked 
“Has a doctor ever told you that you had any of the conditions on this card? Please *indicate+ 
the conditions”. Both ELSA and the HRS divided the same question into separate questions 
for each specific condition. For example, “Has a doctor ever told you that you had high blood 
pressure?” 
These items appeared in similar places in the SHARE, ELSA, and the HRS face-to-face 
questionnaires; in the early part of the questionnaire in a section covering physical health, 
which appeared after the cover-screen and demographic questions.  
There were some differences between the surveys in the list of conditions that were asked 
about. However, there were a number conditions which were asked about in all three 
surveys. These were as follows: 
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1. Heart attack 
2. High blood pressure 
3. High cholesterol 
4. Stroke 
5. Diabetes 







One advantage of this self-reported measure of health is that respondents were asked to 
report whether a doctor had diagnosed them with certain illnesses, rather than simply being 
asked to report whether they had the illness or not. Respondents were essentially being 
asked to answer a yes/no question about a specific event, rather than being asked to 
determine whether they had an illness based on their own criteria. This likely reduced the 
amount of measurement error associated with this outcome, compared with other self-
rated measures of health. 
6.6.2.1 Suffering from chronic disease 
This outcome was included in order to test the association between experience of inequality 




There are several ways in which experience of income inequality could plausibly increase 
the likelihood of suffering from one of the diseases in the list given above. The route 
through health behaviour (notably smoking and physical activity levels) may be important 
for many of these conditions, but many may also be influenced by psychosocial stress. 
First, there are a number of well established mechanisms which may explain the well 
established relationship between psychosocial stress and later cardiovascular outcomes, 
specifically (Cesana et al., 2003; Hamer, Molloy, and Stamatakis, 2008a; Karasek et al., 1988; 
Lynch et al., 1997a; Rosengren, Tibblin, and Wilhelmsen, 1991; Steptoe and Willemsen, 
2004; Tsutsumi et al., 2009). The first is activation of the sympathetic nervous system or the 
hypothalamic-pituitary-adrenal axis. This may be related to increases in blood pressure 
(Rosmond et al., 2003; Steptoe et al., 2001; Steptoe and Willemsen, 2004)and increased 
stroke risk (Everson et al., 2001).  
Further, as mentioned in the previous chapters, stress is also associated with inflammatory 
reactions (Steptoe, Hamer, and Chida, 2007). A number of studies have shown that these 
inflammatory markers explained some of the association between psychosocial stressors 
and later cardiovascular outcomes (Hamer, Molloy, and Stamatakis ,2008a; Hamer and 
Stamatakis, 2008; Steptoe et al., 2001) 
Increases in factors associated with coagulation may also be an important route from stress 
to later heart disease. Stress has been implicated in elevating levels of coagulation factors 
such as fibrinogen and coagulation factor VII (Frimerman et al., 1997; von Kanel et al., 2001) 
which are associated with cardiovascular outcomes (Ernst and Resch, 1993). 
Although the link between stress and cardiovascular outcomes is perhaps the most 
extensively studied, there are also many plausible mechanisms which may link psychosocial 
stress to the other listed chronic conditions. In terms of cancer, stress may have an 
influence through its detrimental effects on the immune response (Cohen and Herbert, 
1996; Kiecolt-Glaser et al., 1986; Lutgendorf et al., 2005; Segerstrom and Miller, 2004), or by 
an increase in catecholamine levels prompted by chronic activation of the sympathetic 
nervous system (Thaker et al., 2006). 
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In terms of Alzheimer’s disease, the increased levels of inflammatory factors mentioned 
above have been shown to be associated with increased risk of dementia and Alzheimer’s 
disease (Engelhart et al., 2004; Schmidt et al., 2002). 
Finally the effects of stress on symptoms of respiratory and musculoskeletal diseases have 
been discussed in the two previous sections.  
Taken together, these mechanisms represent plausible biological pathways through which 
exposure to income inequality might increase the likelihood of experiencing chronic disease 
through the effects of chronic psychosocial stress. 
In this older population, the majority of the combined sample reported at least one 
diagnosed chronic illness (72%). This means that, in this sample, possession of a single 
chronic illness was not a good indicator of poor health. However, only 42.90% of the sample 
reported two or more conditions. Reporting two or more chronic conditions therefore 
represents a better indicator of a respondent being in poor health, relative to other older 
people. I therefore used this as a measure of poor health in the subsequent analyses. 
In order to harmonise this outcome across the three surveys, I restricted the list of 
qualifying conditions to only those from the list printed above. I then created a binary 
variable which indicated whether the respondent had reported two or more conditions 
from this list. 
6.6.2.2 High blood pressure 
Blood pressure serves as an important indicator of cardiovascular health. Older people with 
higher blood pressure are at greater risk of heart attack, stroke, and other cardiovascular 
complications (Psaty et al., 2001). This outcome was included as a complement to the ‘heart 
attack or stroke’ outcome (described below). Together they address the association 
between experience of inequality and poor cardiovascular health at two different levels of 
severity. Details of how income inequality might plausibly affect cardiovascular health 
outcomes (including high blood pressure) are given in the previous section. 
Ideally, blood pressure would be measured objectively by a qualified professional. However, 
such data are available for only a tiny minority of the respondents in the combined study 
dataset. In order to analyse the relationship between inequality and the likelihood of having 
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high blood pressure, I instead made use of the recalled medical diagnoses survey item 
described above. I created a binary variable which indicated whether respondents had 
reported that a doctor had diagnosed them with high blood pressure. 
Over and above other problems which might result from using a self-reported measure of 
high blood pressure, it is possible that additional measurement error could have been 
introduced by differences between countries in their definition of ‘high blood pressure’. 
However, a sustained blood pressure of 140/90mmHg has been adopted as a common 
definition across Europe and the U.S.A since 2003 (Chobanian et al., 2003; Whitworth, 
2003). 
6.6.2.3 Heart attack or stroke 
Both heart attacks and strokes are severe cardiac events and are an indicator of significant 
cardiovascular illness. As described above, this outcome was intended to be complementary 
to the ‘high blood pressure’ outcome in addressing the association between experience of 
inequality and overall cardiovascular health. 
The recalled medical diagnoses survey item described above provided a proxy measure for 
respondents having had a heart attack or stroke. I created a binary variable which indicated 
whether respondents had reported that a doctor had diagnosed them with a heart attack or 
a stroke. 
Once again, using a self-reported measure of heart attack or stroke introduces likely 
measurement error. However, heart attacks and strokes are often extremely salient events 
in people’s lives and this may make people’s self-reports more accurate.  
6.6.3 Standardised scales 
This category includes two measures of health derived from separate standardised survey 
instruments measuring physical frailty and depressive symptoms. 
6.6.3.1 Difficulties with Activities of Daily Living (ADL) 
The Activities of Daily Living (ADL) scale measures the extent to which older people can 
manage certain everyday physical tasks (such as a walking a short distance, or climbing 
stairs). It is an important indicator of physical frailty among older people. 
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In terms of this project, the ADL scale was intended as a complement to the objective 
physical functioning measures described in section 6.6.1. Whereas grip strength and peak 
flow rate are continuous measures of underlying physical functioning, the advantage of the 
ADL scale is that it specifically asks about important limitations that affect people’s everyday 
lives. Reported difficulties on this scale are a good indicator of physical frailty among older 
age populations (Pel-Littel et al., 2009).  
Plausible biological mechanisms by which exposure to income inequality might affect 
physical functioning (through health behaviour or through the physiological effects of stress 
on sub-clinical or pre-existing conditions) are described in section 6.6.1 above. 
Data were collected for this outcome in slightly different ways in the relevant waves of 
SHARE, ELSA, and the HRS. In all three surveys, respondents were asked to look at a list of 
activities and were asked which ones they had difficulty with due to a health or physical 
problem. Respondents were asked to exclude those difficulties they expected to be 
temporary (for example those arising from a specific injury that they expected to heal soon).  
In SHARE and ELSA the ADL scale appeared in the in the physical health section of the main 
questionnaire, alongside the recalled medical diagnosis measures described above. In the 
HRS the scale appeared slightly later in the main questionnaire in a section on functional 
limitations and helpers. This was the seventh section of the survey, appearing after the 
cover-screen, demographics, physical health, cognition, family structure, and family financial 
transfers sections.  
There were also differences between the surveys in the ways in which the items were 
worded, and in the inclusion or exclusion of certain specific items. The differences in item 
wording were mostly in the item on difficulty with walking a short distance. ELSA asked 
respondents if they had difficulty walking 100 yards, whereas SHARE referred to 100m, and 
the HRS referred to ‘one block’. Another difference concerned difficulties reaching above 
shoulder level. ELSA respondents were told that this could be in either arm, whereas this 
was not specified in SHARE or the HRS. 
Otherwise ELSA and SHARE included the same list of items, whereas the HRS contained two 
additional items (jogging a mile, and walking several blocks). In order to create a 
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harmonised outcome variable, I restricted the list to those items which were common to all 
three datasets: 
1. Walking a short distance 
2. Sitting for about two hours 
3. Getting up from a chair after sitting for long periods 
4. Climbing several flights of stairs without resting 
5. Climbing one flight of stairs without resting 
6. Stooping, kneeling, or crouching 
7. Reaching or extending arms above shoulder level 
8. Pulling or pushing large objects like a living room chair 
9. Lifting or carrying weights over 10 lb/ 5 kilos, like a heavy bag of groceries 
10. Picking up a small coin from a table 
I then created a binary variable indicating whether a respondent had reported at least one 
difficulty on the list. 
6.6.3.2 Depression 
This outcome was included because I considered it important to analyse the relationship 
between experience of inequality and at least one measure of mental health. Depression is 
the most common mental health problem in Europe and the U.S. (Ormel et al., 1994). It was 
also the only mental health dimension (aside from dementia and related cognitive 
problems) measured in the relevant waves of SHARE, ELSA, and the HRS. 
Depression could plausibly be affected by income inequality through the psychosocial stress 
pathway outlined in Chapter 4. Notably, a recent review of studies looking at specifically at 
psychosocial stress at work concluded that there was “solid” support for a relationship 
between work stress and depression (Siegrist, 2008). Several other studies have also looked 
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at psychosocial stress outside work and have also found a positive association with 
depression (Griffin et al., 2002; Wahrendorf, von dem Knesebeck, and Siegrist, 2006; Wang, 
2006). 
In all three surveys, respondents subjectively reported depressive symptoms from a 
validated scale. In SHARE the depression scale appeared early on in the main questionnaire 
in a section covering mental health. This section was reached after the cover-screen, 
demographics, physical health, behavioural risks, and cognitive function sections. In ELSA 
the depression scale appeared in a section on psychosocial health. This was the second-to 
last section of the main questionnaire and was immediately preceded by sections covering 
expectations for the future and effort reward balance in caring and voluntary work. In the 
HRS the depression scale was not part of the main interview but was included in the self-
completion questionnaire. It was immediately preceded by questions about quality of life. 
The most important thing to note about the depression scales is that the scale used was not 
the same in all three surveys. In both ELSA and the HRS the scale used was a reduced 
version of the Centre for Epidemiologic Studies Depression scale (CESD; Radloff, 1977). 
Respondents were told to think back over the last week and asked if they had felt specific 
depressive symptoms, such as sadness or loneliness, “much of the time” over that period. 
ELSA respondents were asked about eight symptoms, HRS respondents about nine. 
SHARE made use of a different depression scale9 designed specifically for older people; the 
12 item10 EURO-D scale (Prince et al., 1999). This scale covers many of the same specific 
subjects as the versions of the CESD used in ELSA and the HRS, including feelings of sadness 
and depression, lack of energy, and sleeplessness. It has also been shown to break down 
into two very similar broad factors; affective suffering and motivation (Prince et al., 1999). 
Table 14.1 shows a comparison of the items from the three different surveys. The key 
difference between the EURO-D and CESD scales was that the former asked respondents 
about symptoms experienced over the last month (rather than week), and it was not 
specified that respondents should have experienced these symptoms ‘much of the time’. 
                                                     
9
 It should be noted that the CESD scale was used in the 2004/5 wave of SHARE. However, as described in 
Chapter 6, this wave included substantially fewer countries than the wave employed in this project. I therefore 
did not carry forward responses from this wave for use in the project 
10
 Considering the two items on ability to concentrate on leisure activities as a single item 
94 Data 
 
Table 6.1 CESD and EURO-D survey items (organised by factor) in SHARE, ELSA and the HRS 
Theme EURO-D SHARE CESD - ELSA CESD – HRS 
Affective suffering 
…been sad or 
depressed? 
…you felt depressed? …you felt depressed? 
[any hopes for the 
future?] 
…you were happy? (r) …you were happy? (r) 
…felt that you would 
rather be dead 
…you felt lonely? …you felt lonely? 
…tend to blame 
yourself or feel guilty 
about anything? [is 
guilt/blame excessive?] 




…have you cried at all?   
Motivation 
[any loss of interest in 
things?] 
…you could not get 
going? 
...you could not get 
going? 
…had too little energy 
to do the things you 
wanted to do? 
…you enjoyed life? (r) …you had a lot of 
energy? (r) 
…can you concentrate 
on a television 
programme, film or 
radio programme? 
 …you enjoyed life? (r) 
 
Can you concentrate on 






Other / Somatic 
symptoms 
…had any trouble 
sleeping? 
…your sleep was 
restless? 
…your sleep was 
restless? 
[diminution in desire 
for food?] 
  
Text within square brackets indicates instructions for the interviewer on how to record responses to the item, 
(r) indicates a reverse coded item. 
In ELSA and the HRS I coded depression as a binary variable indicating whether people had 
reported three or more symptoms. This caseness threshold has been employed in several 
previous studies using this version of the CESD scale (Han, 2002; Turvey, Wallace, and 
Herzog, 1999).  
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In SHARE I created a similar binary variable based on the cut-off value of four or more 
reported symptoms. This is the caseness threshold recommended by several previous 
studies (Alavinia and Burdorf, 2008; Litwin and Sapir, 2009), and was the default cut-off 
used in the 2006/7 wave of SHARE. Merging these variables together gave an overall 
indicator of depression caseness for each respondent. 
There are clear downsides to using this variable. Above and beyond the fact that people in 
different countries may interpret many of the same scale items differently, there is the 
possibility that the two different scales are not sufficiently similar to be treated as 
measuring the same outcome. Crucially, it would appear that the EURO-D scale is more 
liberal in its assessment of depressive symptoms (although this might be ameliorated 
somewhat by the higher caseness threshold). I considered it worthwhile to include at least 
one measure of mental health in the project, but these problems should be taken into 
account when interpreting the results. 
6.6.4 Subjective health 
This category includes two measures of subjectively reported general health. 
6.6.4.1 Self-rated health (SRH) 
Self-rated health (SRH) is a simple measure, consisting of a single survey item, which taps 
people’s assessment of their own general state of health. Despite being highly subjective, 
this measure is often used as a proxy for overall health status (see Chapter 2), and is a good 
predictor of later mortality (Idler and Benyamini, 1997; Idler and Kasl, 1995). 
This outcome was included largely in order to facilitate comparison between the results of 
this project and the results of the large number of previous inequality studies which have 
made use of this outcome. As described in Chapter 2, studies incorporating individual data 
were highly likely to use SRH as a proxy for general health. 
In its common form, responses to the SRH measure are constrained to a five-point scale 
running from the worst to the best possible health. There are many versions of this scale 
which differ in terms of the precise phrasing of the question, and the number and wording 
response categories. For the purposes of this project the important distinction is between 
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the ‘American’ and ‘British’ versions. In the ‘American’ version respondents are asked to 
rate their health as ‘Excellent’, ‘Very good’, ‘Good’, ‘Fair’, or ‘Poor’. The ‘British’ version 
differs in that it asks respondents if their health is ‘Good’, ‘Very Good’, ‘Fair’, ‘Bad’, or ‘Very 
Bad’. 
The 2006/7 wave of SHARE included both versions of this question at different points in the 
questionnaire; however the 2006 waves of ELSA and the HRS included only the British and 
American versions, respectively. For the purposes of these analyses I chose to use the 
American version of the question from SHARE. I created a binary variable which indicated, 
for SHARE and HRS respondents, whether they had rated their health as ‘Poor’. For ELSA 
respondents this variable indicated whether respondents had rated their health as ‘Bad’, or 
‘Very Bad’. I felt that using the lowest two categories available in ELSA, rather than the 
single lowest category, was a better conceptual match for the lowest category in SHARE and 
the HRS. 
In all three surveys the relevant self-rated health question appeared at the beginning of the 
physical health section of the main interview, which was immediately preceded by the 
cover-screen and demographics sections.  
6.6.4.2 Subjective life-expectancy 
Subjective life-expectancy is a measure of how long people expect to live. It could be seen 
as another way of assessing people’s underlying perception of their own health. Given that, 
the association between inequality experience and this outcome should mirror that found 
with the more conventional SRH measure described above. However, I included this 
additional outcome in the study due to its potential for tapping into people’s underlying 
pessimism about their future prospects, and further, the extent to which they are oriented 
towards the future. 
Previous work has shown that acute stressors can lead people to more heavily discount 
future rewards (McEwen and Sapolsky, 1995; Metcalfe and Mischel, 1999). That is, people 
under stress tend to value current rewards much more than future ones. They become 
more present (rather than future) oriented. Other studies have shown that discounting the 
future is an important mediator between the experience of chronic stress and poor health 
behaviours (Fields et al., 2009; Hill, Jenkins, and Farmer, 2008). Just as with the inequality 
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hypothesis as a whole, there is an evolutionary rationale which supports this. It argues that 
stress is a cue to an organism that its environment is dangerous and unpredictable, and that 
therefore its prospects for a long life are maybe not so good (Daly and Wilson, 1997). This 
acts as a cue to ‘discount’ possible future rewards more heavily and to activate a more 
short-term life strategy (Daly and Wilson, 1997). Taken together this would suggest that 
people’s expectations to live a long life might be indicative of their underlying level of 
‘future-orientation’, and that this might be strongly affected by chronic stress. Interestingly, 
a study by Hill, Ross, and Low (1997) found that shorter lifespan estimates were positively 
associated with beliefs about the unpredictability of the future, and with indicators of risk-
taking. 
Data on this outcome were collected in an identical fashion in all three surveys. 
Respondents were asked to rate their expectations of being alive in ten years, on a scale of 0 
to 100%. In the analyses described in the next chapter, this raw percentage expectation was 
used as a continuous variable to preserve as much sensitivity in the measure as possible.  
In SHARE this question appeared in the final section of the main survey, which asked about 
expectations for the future. This was immediately preceded by the sections on financial 
assets and current activities. In ELSA this question was also part of the section on future 
expectations, but this section was the fourth from last in the main interview. It was 
immediately preceded by sections covering housing and cognitive function. In the HRS the 
expectations section was also toward the end of the main interview. It was immediately 
preceded by sections covering disability, health services, and insurance. 
6.6.5 Descriptive statistics 
The next chapter describes the analyses which related these outcomes to life-course 
experience of inequality. The results of these analyses are described in four separate 
chapters, covering the major categories outlined above; objective measures of health, 
recalled medical diagnoses, standardised scales, and subjective health. For ease of reference 






6.7.1 Confounding and other factors 
This section covers the operationalization of factors which I considered to potentially 
confound or obscure the association between life-course experience of inequality and 
subsequent health.  
6.7.1.1 Age and gender 
As described in Chapter 4 (section 4.1.4), country-level age composition may act to 
confound the association between inequality and health. In order to address the potential 
compositional effect of age, I included a measure of individual age as a covariate in the 
project analyses. Age was recorded in single years and was not top-coded in any of the 
individual survey datasets. Most people (92.79%) in the dataset fell between the ages of 50 
and 85. The mean age in the final dataset was 65.64 (SD=10.82).  
Chapter 4 (section 4.1.4) also describes how country level gender composition may act to 
obscure the association between inequality and health. In order to address the 
compositional effect of gender, I included a measure of individual gender as a covariate in 
the following analyses. In the relevant waves of SHARE, ELSA, and the HRS, gender was 
assessed by the interviewer, or the respondent was asked for their gender if the interviewer 
was unsure. In all three surveys gender was recorded as binary variable. 56.55% of the 
combined SHARE/ELSA/HRS sample were women. The age and gender composition of each 
individual country is given in Appendix 3 (Table A3.2). 
6.7.1.2 Education 
As described in Chapter 4 (section 4.1.4) education could act to confound the association 
between inequality and health. 
In the SHARE Wave 2 dataset education is coded on the International Standard Classification 
of Education scale (United Nations Educational, Scientific, and Cultural Organisation; 2006). 




0. No or pre-primary education 
1. Primary or first stage of basic education 
2. Lower secondary or second stage of basic education 
3. Upper secondary education 
4. Post-secondary education 
5. First stage of tertiary education 
6. Second stage of tertiary education 
 
As only some of the countries distinguished between categories 5 and 6, where they were 
indicated separately I collapsed these categories together. 
For the purposes of harmonisation, I coded the highest reported educational qualifications 
in the ELSA and HRS datasets on the ISCED scale using the coding scheme given in table 6.2, 
below. 
It should be noted that these categories match the descriptions given in the ISCED-97 
manual as closely as possible given the available information but they are clearly not 
identical with each other. For example, I defined ‘no-or pre-primary education’ in the HRS as 
less than two years of education. This is because the ISCED-97 manual describes this phase 
as focusing not on education per se but on familiarising a child with a school environment 
and with the transition from home to school. This would be analogous to ‘nursery’ or 
‘reception’ class. Any education past this would be formal primary education, and would 
therefore fall under ISCED category 1. Unfortunately ELSA does not have this level of detail 
at the lower end as it asks only about qualifications. Therefore I took as the lowest category 
those who reported no qualifications whatsoever. 
In the final sample 2.43% of respondents were coded in ISCED category 0, 23.9% in category 
1, 11.94% in category 2, 36.67% in category 3, 5.64% in category 4, and 19.4% in category 5. 
The country with the highest proportion of people with degree-equivalent qualifications was 
the Republic of Ireland (38.66%). The country with the lowest was Italy (6.36%). A 
breakdown of the educational composition of each of the study countries is given in 
Appendix 3 (Table A3.3). 
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Table 6.2 Coding scheme used to classify highest education codes in ELSA and the HRS into 
ISCED categories 
ISCED code ELSA HRS 
0 No qualifications Less than 2 years of education 
1 Reports having some qualifications but 
does not answer yes to any of the 
subsequent qualifications 
2-8 years of education. 
2 City and guilds craft – ordinary level, CSE 
grade 1-5, SCE bands a-e, standard 
grade level 1-3, CSE upgraded, SLC lower 
or ordinary, school/matriculation 
certificate, clerical or commercial 
qualification, NVQ level 1, foundation 
level GNVQ, 
- 
3 City and guilds advanced/final level, A 
level, higher school certificate, AS level, 
SLC/SCE at higher grade, certificate of 
6th year studies, O-level passes taken in 
1975 or earlier, O-level passes, GCSE 
grades a-g, NVQ level 2-3,intermediate/ 
advanced level GNVQ, recognised trade 
apprenticeship,  
GED or high school diploma, 
4 Teaching or nursing qualification (inc 
midwifery), HNC, HND, BEC/TEC, BTEC, 
SCOTECH higher, ONC, OND, City and 
guilds full technological certificate, NVQ 
level 4-5,  
Associate’s degree 
5 Degree or degree level qualification, Degree or degree level qualification 
 
6.7.1.3 Income 
Individual income is a crucial factor to include when studying the association between 
income inequality and health. As discussed in the introductory chapter, the compositional 
effect of the non-linear relationship between individual income and health could cause an 
apparent negative association between inequality and health (Jen, Jones, and Johnston, 
2009). Individual income might also confound the association between inequality and health 




In all three surveys, where more than one person in a household was interviewed, the 
income information for the household was provided by a single respondent (the ‘financial 
respondent’). All three surveys asked about exact income from various sources (e.g. wages 
or income from self-employment). Where respondents did not wish to give an exact amount 
they were permitted to report their income as being within certain brackets. Where this 
occurred, or where no information was provided, the exact amount was imputed. 
SHARE’s income data at Wave 2 were recorded as annual-equivalent total household 
income, net of taxes and transfers, in the individual’s local currency (for most of the 
countries this was the Euro). Where there were cases with missing data for this measure, 
the dataset provided imputed values (from a multiple imputation procedure). For the 
purposes of this project I used the mean of the imputed values for each missing data point.  
ELSA’s income data for the 2006 wave were given as total net weekly-equivalent income at 
the level of the benefit unit (a single person or a couple), in GBP. The dataset for the 2006 
wave also provided imputed values for this variable which I used for the purposes of this 
project. It should be noted however that these values were imputed using conditional 
hotdeck imputation rather than multiple imputation procedure used in SHARE. 
Finally, the income data provided in the 2006 RAND HRS dataset were given as total net 
annual income (in USD), at the level of the individual ( if the respondent was single) or the 
couple (if the respondent was married or cohabiting). This dataset also provided imputed 
values (which I used for this project) for this variable, derived from a custom imputation 
procedure described in detail in the RAND HRS documentation (StClair et al., 2008). 
In order to harmonize the income variables from the three datasets I treated total income at 
the level of the benefit unit (as given in ELSA and the HRS) as equivalent to total household 
income. I then multiplied the weekly-equivalent value given in ELSA by 52 to give an annual-
equivalent income value. I next transformed the local currency values given in SHARE and 
ELSA into 2006 US dollars (USD) at purchasing power parity (PPP) using the values given by 
the OECD (available from the OECD’s StatExtracts website; OECD, 2011). I then adjusted the 
standardised values for household size using the OECD modified scale (OECD, 2009). 
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The final variable contained several extremely high values so I top-coded it at $500,000. 
After top-coding, the median income in the final dataset was $17,890 (SD=55,840). However 
this variable was heavily right skewed (Skewness=5.75, Kurtosis=43.46) so I took the square 
root of the value for use in later analyses. This resulted in a distribution considerably closer 
to the normal distribution (Skewness=2.59, Kurtosis=13.55). I considered the large number 
of people used in the study to be sufficient to compensate for any remaining deviations 
from normality.  
The country with the highest median income was the U.S.A. ($35,160), the one with the 
lowest was Poland ($5,260). A breakdown of median income by country is given in Appendix 
3 (Table A3.2). 
6.7.1.4 Wealth 
Although it was crucial to include an indicator of individual income, current income might 
not be a strong indicator of true financial resources among the older population used in this 
study; many of whom were retired or working reduced hours. A better indicator of current 
and past economic status might be accumulated wealth (Pollack et al., 2007). 
All three surveys collected information on household financial assets (savings, bonds etc) 
from the financial respondent (gross of taxes and transfers). Missing values were imputed in 
exactly the same way as for the income variable described above. The SHARE dataset 
provided information on total assets in the respondent’s local currency at the household 
level, whereas the ELSA and HRS datasets provided information at the level of the individual 
or couple (in GBP and USD respectively). 
I used the same harmonisation process for this variable as for the income variable, first 
transforming the local currency values into 2006 USD at PPP. This value was not adjusted for 
household size. 
Similar to the income variable, the final total gross household wealth variable contained 
several extremely high values. I top coded this variable at $1,000,000. The median value for 
total financial assets in the final dataset was $18,960 (SD=169,840). However this variable 
was also right skewed (Skewness=3.63, Kurtosis=17.58) so I again took the square root of 
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the value for use in later analyses (Skewness=1.70, Kurtosis=6.15). Again this did not quite 
result in a normal distribution, but the large study sample size should compensate for this. 
The country with the highest median wealth was Switzerland ($94,960). The country with 
the lowest was Poland where 50% of the respondents reported zero wealth. A breakdown 
of median financial assets by country is given in Appendix 3 (Table A3.2). 
6.7.1.5 GDP per capita  
As described in Chapter 4 (section 4.1.4), country-level wealth may serve to confound the 
association between inequality and health, as poorer nations also tend to be more unequal. 
However in this dataset, the more unequal countries actually tended to be richer (see 
Tables A3.1 and A3.6 in Appendix 3). As a consequence, this factor could potentially act to 
obscure the relationship between inequality and health rather than confounding it. 
For this project I used estimates from the World Bank’s World Development Indicators 
database (WDI) of GDP per capita in thousands of USD (at 2000 PPP) for the 16 study 
countries , covering the same period as the inequality data (1960-2006; see below). 
The average GDP per capita across all of the country-years was $17,888.27. The country 
with the highest mean GDP between 1960 and 2006 was the U.S.A. ($24,786.19). The 
country with the lowest was Poland ($4,032.35). More detailed descriptive statistics for 
each country’s GDP are given in Appendix 3 (Table A3.6). 
6.7.2 Mediating factors 
This section covers the operationalization of factors which were considered to be on the 
causal pathway from experience of income inequality to later health, as described in 
Chapter 4. It should be noted that although stress due to social comparisons forms part of 
the causal pathway outlined in Chapter 4, it was not included as a potential mediator in the 
project analyses. This is because there was not sufficient information in the relevant waves 
of SHARE, ELSA, and the HRS to create a reasonable indicator of this factor.  
6.7.2.1 Smoking 
As discussed in Chapter 4, health behaviour is an important mechanism by which the 
psychosocial environment engendered by inequality might affect eventual health. Smoking 
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is highly damaging to health in a number of areas and has also been shown to be associated 
with both income inequality (Kim et al., 2008 – although only among women) and social 
capital (Lindstrom, 2003). 
All three surveys contained measures of self-reported history of smoking. The questions 
were asked in a slightly different way in each of the three surveys. In the 2006 wave of ELSA, 
respondents were simply asked if they had ever smoked cigarettes. In the 2006 wave of the 
HRS they were asked whether they had smoked at least 100 cigarettes in their lifetimes. I 
reverse coded these items to create a binary indicator of never having been a cigarette 
smoker. 
In the 2006/7 wave of SHARE, respondents were asked two questions, first about whether 
the they had ever smoked cigarettes, cigars, cigarillos, or a pipe daily for a period of at least 
one year. This was followed by a question about which of the items the respondent actually 
smoked. For the purposes of harmonising this measure with the ELSA and SHARE measures, 
I created a binary variable which indicated whether the respondent had not reported ever 
smoking cigarettes, specifically. 
Almost half (48.94%) of the respondents in the final, harmonised dataset reported never 
having regularly smoked. The countries with the highest prevalence of non-smokers were 
Austria and Spain (66.00% and 66.08% respectively). The country with the fewest non-
smokers was the U.K. (38.03%). A breakdown of reported smoking prevalence by country is 
given in Appendix 3 (Table A3.4). 
6.7.2.2 Physical inactivity 
Physical activity is also a potentially important mechanism by which inequality might affect 
health through health behaviour, for example through increasing BMI. Higher inequality has 
been shown to be associated with higher population BMI and calorie consumption (Pickett 
et al., 2005). Low social capital, in terms of social participation, has been shown to be 
associated with reductions in physical activity (Lindstrom, Hanson, and Ístergren, 2001). 
All three surveys contained very similar measures of physical activity. Respondents were 
asked how often they engaged in vigorous physical activity such as sports, or a job that 
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involved physical labour. In all three datasets I created a binary variable indicating whether 
the respondent reported engaging in any physical activity “hardly ever, or never”. 
This variable was included as the best available proxy for lifetime physical activity. However 
it should be noted that this may be a relatively weak proxy in this population. Older people 
might not be physically active due to an illness or injury rather than a lack of desire to 
exercise. 
15.30% of the final sample reported no physical activity. The country with the highest 
prevalence of physical inactivity was the U.S.A (22.45%). The country with the lowest was 
Switzerland (3.80%). A breakdown of the prevalence of physical inactivity by country is given 
in Appendix 3 (Table A3.4). 
6.7.2.3 Regular alcohol consumption 
A final potential mechanism by which the psychosocial environment of inequality might 
affect health through behaviour is through excessive alcohol consumption. Alcohol 
consumption has been shown to be associated with both inequality (Dietze et al., 2009) and 
social capital (Lindstrom, 2005 - among men only). 
All of the surveys contained very similar measures of self-reported frequency alcohol 
consumption, although there were some slight differences. In the 2006/7 wave of SHARE 
respondents were asked how often they had drunk alcohol over the last 13 months, 
whereas in this wave of ELSA they were asked about the last 12 months, and in the HRS 
about the last 3 months. The 2006 wave of ELSA also differed from the other surveys in that 
this question was asked in the self-completion questionnaire rather than in the main face-
to-face interview. 
To harmonise these measures I created a binary variable in all three surveys which indicated 
whether the respondent reported drinking alcohol “almost every day”.  
This variable was included as the best available proxy for lifetime drinking habits. However, 
as with the physical activity indicator described above, it may be a somewhat weak proxy. 
People in this group might not drink regularly because of an existing health condition rather 
than because they are exercising positive health behaviour. There may also be differences 
between countries in terms of drinking culture. For example in Northern European countries 
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‘binge’ drinking may be more common, whereas in Southern Europe more frequent light 
drinking might be more common (Kuntsche, Rehm, and Gmel, 2004). 
6.73% of the final sample reported drinking alcohol almost every day. The country with the 
highest reported prevalence of regular drinking was the U.K. (14.08%). The countries with 
the lowest reported prevalence were Poland and Sweden (1.73% and 1.39% respectively). A 
breakdown of the reported prevalence of regular drinking by country is given in Appendix 3 
(Table A3.4). 
6.7.2.4 Trust 
As discussed in the Conceptual Model and Literature Review chapters, low social capital is 
an important mechanism by which societal income inequality might reach individual health. 
In the conceptual model detailed in Chapter 4 this is causally prior to health behaviour. 
Generalised trust is a key indicator of individual social capital, and it is often used as such in 
the income inequality-health literature (e.g. Lynch et al., 2001). Previous studies have shown 
this specific indicator to be related to several health outcomes (e.g. Kawachi et al., 1997).  
All of the surveys contained similar measures of people’s generalised trust of other people. 
However there were some moderate differences between the surveys in the way the 
question was asked. In the 2006/7 wave of SHARE, respondents were asked (as part of the 
main survey) whether they would say that “most people can be trusted” or whether “you 
can’t be too careful in dealing with people”. Responses were given on a scale of 0 to 10, 
with 10 indicating that they thought most people could be trusted. The equivalent waves of 
ELSA and the HRS both asked whether most people in the respondent’s local area could be 
trusted, with people responding on a 7 point scale of agreement. In both ELSA and the HRS 
this question appeared in the self-completion questionnaire (it should also be noted that 
the HRS self-completion questionnaire was only administered to enhanced interview 
participants). 
To harmonise these variables I created a binary variable indicating whether the respondents 
disagreed that other people could be trusted, i.e. if they gave a response below the middle 
of the agreement scale (less than 5 in SHARE, and less than 4 in ELSA and the HRS) 
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As with the physical activity and alcohol variables this was a cross-sectional measure which 
stood as a proxy indicator of lifetime social capital. However it does not suffer quite the 
same problems as these variables (being healthy is neither a necessary nor sufficient 
condition for being trusting) and might therefore function as a stronger proxy. 
24.53% of the final dataset reported that they did not trust others. France had the highest 
proportion of people reporting a lack of trust (40.07%), and Denmark the lowest (7.27%). 
Percentages of people reporting a lack of trust by country are given in Appendix 3 (Table 
A3.5). 
6.7.2.5 Social participation 
Another key indicator of individual social capital is social participation. Once again this is a 
commonly used indicator of social capital in the literature (Kawachi and Berkman, 2000) and 
has been shown to be associated with health (Fujiwara and Kawachi 2008; Kawachi et al., 
1997). 
All three surveys contained measures of how regularly people reported engaging in various 
social activities. The relevant waves of SHARE and ELSA included separate questions about 
how often people reported volunteering, attending a sport or social club, attending a 
religious organisation, or attending a political organisation. The relevant wave of the HRS 
contained a single item asking respondents how often they attended any groups, clubs or 
organisations (excluding religious ones) of which they were a member. In both SHARE and 
ELSA this question was asked in the main survey, whereas in the HRS it appeared in the self-
completion questionnaire. 
To harmonise these variables I created a binary variable which indicated whether 
respondents reported attending a club, group or organisation (excluding religious 
organisations) at least once a month. This was included as the best available proxy for 
lifetime social participation but suffers from the same problems as the cross-sectional 
measures of physical inactivity and alcohol consumption described above. 
Less than half of the sample (39.22%) reported any kind of social participation. The country 
with the lowest rate of social participation was Poland (14.04%). The countries with the 
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highest rate were Denmark (54.38%) and Ireland (54.53%). A breakdown of social 
participation levels by country is given in Appendix 3 (Table A3.5). 
6.7.2.6 Government social spending per capita  
As discussed in Chapter 4, government spending on public goods is hypothesised to be on 
the causal pathway between inequality and health. More unequal countries might spend 
less on public goods which may lead to worse population health. 
To capture government spending on public goods I used a measure of total annual 
government social spending provided by the OECD (available from the OECD StatExtacts 
website) for the years 1980-2005 (this was the only period for which these data were 
available). The OECD defines ‘social spending’ as spending on any of the following policy 
areas: Old age, survivors, incapacity related benefits, health, family, active labour market 
programmes, unemployment, housing and other social policy areas. More details of this 
variable can be found in Adema and Ladaique (2009). For this project I used a continuous 
measure of social spending per capita in thousands of USD (at 2000 PPP). 
The mean level of social spending per capita across all of the country-years was $5,043.28. 
The country with the highest mean spend between 1980 and 2006 was Sweden ($7,754.36). 
The country with the lowest was Poland ($2,187.26). More detailed descriptive statistics for 
each country’s social spending between 1980 and 2006 are given in Appendix 3 (Table A3.6). 
6.8 Income inequality 
6.8.1 Measuring income inequality 
Income inequality can be defined as any disparity between a group’s population share and 
its share of the total income received by that population (Cowell, 2000). There are several 
ways of boiling this concept down to a single number, but for the purposes of this project I 
used the Gini coefficient. This is the most commonly used measure of income inequality in 
the inequality-health literature (see Appendix 2, Table A2.1).  
The Gini coefficient is derived from a graphical representation of cumulative shares of 
income against population (see Fig. 6.1, below). In a situation of perfect equality each 
successive cumulative percentile of population would earn an additional 1% of the 
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population’s total income (so the ‘bottom’ 10% of the population would earn 10% of the 
total income, the ‘bottom’ 20% would earn 20% and so on). Plotted on a graph of 
cumulative income against cumulative population, these points would describe a straight 
line at 45: to the horizontal. Any deviation from perfect equality would make the line curved 
(the Lorenz curve). The Gini coefficient is calculated as the ratio of the area between the 
curve and the 45˚ line, to the total area below the line. This single summary statistic gives a 
good indication of how far a target population is away from a perfectly equal income 
distribution. However, as mentioned above, no single summary statistic can capture every 
dimension of inequality; several Lorenz curves describing entirely different income 
distributions may produce the same area under the curve, and therefore the same Gini 
coefficient. This is particularly true if the differences are at the very top and/or bottom end 
of the distribution; making the Gini coefficient particularly sensitive to income disparities 
between middle income individuals (Sen and Foster, 1973). Whether this is a strength or a 
weakness of the measure depends on what facet of the income distribution one considers 
to be conceptually most important for one’s outcome of interest. In terms of the inequality 
hypothesis, an attractive property of the Gini coefficient is the fact that income 
discrepancies at middling incomes are those likely to be experienced by most people on a 
day to day basis (although other authors may disagree - see for example, Zimmerman and 
Bell, 2006, p.515).  
Whether or not one considers the Gini coefficient to be the most conceptually appropriate 
inequality measure, there are several pragmatic arguments for its use. At the time of 
writing, its primary strength is its relative ubiquity. Many studies carried out at different 
levels of analysis, using different populations can be easily compared thanks to their choice 
of the same indicator. This popularity is not entirely arbitrary; the Gini coefficient is a single 
statistic, conceptually straightforward and relatively easy to explain, that allows direct 
comparison of inequality in populations of different sizes. 
Other measures are sometimes used in the literature but all have some disadvantages. 
Income ratios between certain segments of the population (such as the ratio of the incomes 
of the top 1% of earners to the bottom 25%) are simple to understand, and they can often 
be a very surprising indicator of how unequal a society has become in terms of the distance 
between the richest and the poorest, or between the very richest and everyone else 
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(Norton and Ariely, 2011). Nonetheless their value is limited since they completely miss out 
on any information from segments of the population not included in the comparison. 
 
Figure 6.1 A graphical representation of the Gini coefficient 
The Robin Hood index is also arguably more intuitive than the Gini coefficient; reflecting the 
amount of income that would have to be taken from people above the median level and 
given to those below to obtain perfect equality (De Maio, 2007). However, it is completely 
insensitive to income disparities between people who are on the same side of the median 
income. 
 The Atkinson index overcomes this problem and offers some advantages over the Gini 
coefficient in that it includes an adjustable parameter (reflecting societal ‘aversion to 
inequality’) that allows the index to ‘focus in’ on disparities within different portions of the 
income distribution (Atkinson, 1970). However, researchers must specify the ‘inequality 
aversion’ parameter a priori and it is often not clear what information this value should be 
based on, or how the eventual statistic should be interpreted on this basis.  
In summary, although the Gini coefficient is excessively sensitive to differences between 
middle income individuals, and does not describe the income distribution perfectly, it 
nevertheless has several advantages: 
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1. It is the most commonly used, and therefore the most widely available indicator of 
inequality 
2. It is relatively easy to interpret both conceptually and mathematically 
3. It uses information from the entire income distribution 
4. It is excessively sensitive to income disparities in the portion of the income 
distribution where most people reside 
The choice of this single indicator means that the results of this project might not be strictly 
comparable to the results of other projects using different indicators of inequality. However 
(Kawachi and Kennedy, 1997) have suggested that the choice of index makes very little 
difference to the relationship between income inequality and health. They looked at all of 
the main inequality indices and found them to be extremely highly inter-correlated 
(Pearsons r ranging from .95 to 1.0) and to be correlated with mortality in U.S. states in a 
similar way (Pearsons r ranging from .50 to .66). These findings were robust to alterations in 
the way each index was calculated (such as using household or individual income or pre- or 
post- tax income). 
This result fits with Wilkinson’s (2001, 2005) assertion (mentioned earlier) that it is not 
income inequality per se that is important for health, but what income inequality reflects 
about the extent of social hierarchy. From this perspective, each of the above indices is 
functioning as a slightly different, imperfect proxy of the same underlying variable. It is 
therefore unsurprising that they are very similar in their predictions of health outcomes.  
6.8.2 The Standardised World Income Inequality Database (SWIID) 
In cross national studies of income inequality, the two most commonly used sources of 
inequality data are the Luxembourg Income Study (LIS) and the Deninger and Squire dataset 
produced for the World Bank. The LIS collates and standardises data derived from income 
surveys conducted by its 36 member countries (LIS, 2008). Its detailed income measures and 
robust standardisation mean it is widely considered to be the highest quality data source for 
cross-national inequality research (Atkinson, 2004). However the majority of the countries 
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included in the LIS have not provided data for years prior to the early 80’s. This makes the 
LIS inappropriate for examining inequality in many countries over a longer period of time.  
The Deninger and Squire dataset (Deininger and Squire, 1996) focused not on measures of 
individual income but on aggregate measures of the Gini coefficient and income shares by 
fifths of the population. It was therefore able to cast a much wider net and incorporate 
inequality measures from many more countries over a much longer period of time. A recent 
update of this dataset, the World Income Inequality Database (WIID; UNU-WIDER, 2008) 
expanded the coverage yet further to incorporate historical inequality information from 160 
countries.  
By far the biggest problem for researchers making use of this dataset is the lack of 
comparability of inequality estimates between countries and (especially) over time, 
stemming from a lack of consistency in the methods used to reach the final number. The 
main methodological differences fall into 6 categories: 
 Population coverage – The segment of the population that was covered by the 
original income survey. This could be either the whole population or some subset of 
it (such as only taxpayers or only households with earnings) 
 Age coverage – The age range covered by the original survey. 
 Income share unit – The level at which the income data were originally collected. 
This could be either the household, person, family, taxpayer or other tax unit 
 Unit of analysis – The unit of analysis used when calculating the inequality estimate. 
This could be the person, household, family or taxpayer. 
 Equivalence or adjustment– the scale used to adjust estimates of household or 
family income for the number of members (e.g. the OECD-modified equivalence 
scale) 
 Income definition – the way income was defined for the purposes of calculating the 
inequality estimate (e.g. net earnings after tax, total gross earnings or net disposable 
income) 
Each of these categories covers many possible alternatives meaning that there are 
theoretically an astronomical number of different ways of reaching a final Gini estimate. 
Obviously not all combinations of options are possible, and not all possible combinations are 
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actually realised in the dataset. Nonetheless, from a search of the raw data, I estimated the 
Gini coefficient to have been calculated in roughly 94 distinct ways in the WIID (v2.0c). Each 
of these different methods may affect the eventual estimate. Some of these differences 
may be tiny (such as the difference between looking at family income versus household 
income), but others are almost certainly more substantial (such as the difference between 
using post-tax versus pre-tax income). 
This problem of comparability makes cross-national, longitudinal research using this dataset 
almost prohibitively difficult. How can one draw meaningful conclusions from differences in 
inequality between countries over time when (for example) one’s estimate of the Gini 
coefficient for France in 2006 is calculated in a completely different way to one’s estimate 
for Belgium in 2000, or for that matter to one’s estimate for France in 2005? 
The Standardised World Income Inequality Dataset (SWIID; Solt, 2009) attempted to solve 
this problem in two ways. First by collapsing conceptually very similar means of calculation 
(such as those using family versus household income) together to give a more manageable 
total, and second by estimating what the effects of each calculation method were on the 
eventual Gini estimate. For example, by comparing several instances of overlap (where 
there are two or more estimates for the same country-year) it is possible to determine if a 
particular methodological difference has a consistent effect on the final estimated Gini 
coefficient (say increasing it by an average of 0.2).  
This allowed for relevant correction factors to be calculated and applied to each country-
year estimate, transforming them to a common, comparable standard. In the case of the 
SWIID this is the household income Gini index, equivalised for household size using the 
OECD-standard scale. This method has been adopted by previous researchers (Babones and 
Alvarez-Rivadulla, 2007), but the SWIID improved on their work by allowing relationships 
between calculation methods and changes to the Gini coefficient to be different between 
countries and over time.  
The author of the dataset has shown that the level of uncertainty around each adjusted 
estimate is quite small, and that the data show the same relationships with health and social 
outcomes as those from more restricted, high quality datasets, such as the LIS (Solt 2009). 
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All of the versions of this dataset provide comparable estimates of both gross and net Gini 
coefficients for 158 countries during the period 1960-2008. 
For the purposes of the present study, I made use of data from v.2.0c of the SWIID. I 
selected data for the 16 study countries for the period 1960 (the earliest possible point) to 
2006 (the earliest year of data collection for the 2006/7 waves of SHARE, ELSA and HRS). 
There are several important things to note about the inequality data for the study countries 
over this period.  
First, inequality indices were only available for the U.K. as whole, whereas ELSA surveys only 
residents of England. For the purposes of this project I considered inequality at the level of 
the U.K. to be applicable to ELSA respondents. 
Second, two of the study countries have not existed in their present form for the whole 
period between 1960 and 2006. The Czech Republic was part of communist-bloc 
Czechoslovakia until the Velvet Revolution in 1989, and the independent Czech Republic 
was not formed until 1993. For all years prior to 1993, I used the Gini coefficient provided 
for Czechoslovakia as whole as applicable to residents of the Czech Republic. 
Germany also did not exist as a whole until 1990. However v.2.0c of the SWIID provided 
inequality coefficients for ‘Germany’ before this date which are compiled from a complex 
series of surveys covering the whole country. These are the figures I used for the project 
analyses. 
In the SWIID dataset some of the study countries did not have complete inequality data for 
the entire period 1960-2006. In the matrix of country-years (16 countries by 47 years), 
32.26% of the cells were empty. This missingness was unequally distributed across countries 
and years, with the majority concentrated amongst the earlier years (1960-1980) of a few 
countries. The countries with the most missing years were Austria (23 missing years) and 
Switzerland (25 missing years). The countries with the fewest were the U.K. and U.S.A, 
neither having any missing years.  The potential implications of this pattern of missingness 
are discussed in Chapter 7.  
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I chose to use Gini coefficients based on household income net of taxes, rather than gross 
income. This measure is more variable between countries and over time because it allows 
for the redistributionary effects of taxation. I also believe that net income better reflects 
people’s actual experience of inequality in terms of their relative standards of living, and 
therefore that inequality measures based on this better reflect people’s experience of 
income inequality. I merged these country-level data with the individual level dataset 
comprising the relevant waves of SHARE, ELSA, and the HRS. 
6.8.1 Descriptive statistics 
Mean levels of inequality between 1960 and 2006 are given, by country, in Figure 6.2 below. 
This information is tabulated in Appendix 3 (Table A3.1). The overall mean Gini coefficient 
across all the country-years was 29.82 (SD=2.38). The country with the highest mean level of 
inequality between 1960 and 2006 was the U.S.A. (Mean Gini=33.86). The country with the 
lowest mean level was the Czech Republic (Mean Gini=21.95). The country with the highest 
contemporary Gini coefficient (in 2006) was also the U.S.A. (37.86), and the country with the 
lowest was Denmark (23.87). 
During this period income inequality as measured by the Gini coefficient increased in nine of 
the sixteen study countries and decreased in the remaining seven. The country which 
suffered the most pronounced increase was the U.K. (an increase of 8.5 points in the Gini 
coefficient between 1960 and 2006). The country in which inequality decreased the most 




Figure 6.2 Mean Gini coefficient from 1960-2006 by country 
6.9 Details of the final dataset 
Merging the SHARE, ELSA, HRS, and SWIID datasets, along with historical information on 
GDP per capita and government social spending from other data sources, resulted in a 
combined dataset containing information on inequality experience, health outcomes, and 
individual and country-level covariates for 62,667 people in 16 countries. 
For people in this dataset who had immigrated to their current country of residence (when 
surveyed) in or after 1960, the historical inequality data for their current country would not 
represent their personal history of experience of inequality. People who had immigrated to 
their country of residence before 1960 might also present a problem if a) people who were 
healthier were more likely to emigrate and b) if people differentially immigrated to more or 
less unequal countries. This effect of selection could introduce an apparent association 

























inequality. I therefore excluded from the dataset anyone who was born outside the country 
in which they were presently resident. This removed 3,539 people from the dataset. 
I also excluded 12 people from the dataset for whom no country of residence was recorded. 
This left a total individual level sample size of 59,096. 56.37% of this dataset (33,314 people) 
came from SHARE, with the average sample size from the SHARE countries being 2,380. 
15.37% of the sample (9,229 people) came from ELSA, and 28.01% (16,553 people) came 
from the HRS. Table 6.2 below gives the sample size in each of the study countries. 




Percentage of total sample 
 
Austria 1,331 2.25 
Belgium 3,109 5.26 
Switzerland 1,325 2.24 
The Czech Republic 2,700 4.57 
Germany 2,409 4.08 
Denmark 2,569 4.35 
Spain 2,192 3.71 
France 2,774 4.69 
U.K. 9,229 15.62 
Greece 3,217 5.44 
Ireland 1,053 1.78 
Italy 2,966 5.02 
The Netherlands 2,615 4.43 
Poland 2,391 4.05 
Sweden 2,663 4.51 
U.S.A. 16,553 28.01 
   Total 59,096 
 
Descriptive statistics in this final dataset for income inequality and the covariates are given 
in the relevant sections above. Descriptive statistics for each of the outcomes used in the 
study are given in the relevant subsequent chapters. Information on missing data in the final 





6.9.1 Missing Data 
Table 6.3 shows the pattern of missing data across the outcomes and covariates used in the 
project. Patterns of missing data by country are given in Appendix 4 (Table A4.1). 
Table 6.4 Missingness for each of the outcomes and covariates used in the study 




Chronic conditions 149 0.25 
High blood pressure 179 0.30 
Heart attack/stroke 150 0.25 
Grip strength 5,086 (7,927) 8.61 (13.41) 
Peak flow 7,274 (10,160) 12 (17.19) 
Limitations to ADL 129 0.22 
CESD/EURO-D 2,264 3.83 




Covariates    
Age 9 0.02 
Gender 0 0.00 
Education 3,429 5.80 
Income (imputed) 0 0.00 
Wealth (imputed) 0 0.00 
Trust 2,734 4.63 
Social participation 2,050 3.47 
Smoking 430 0.73 
Physical inactivity 403 0.68 
Regular drinking 960 1.62 
Note that cases missing because they were not part of the random half sample of HRS are not counted as 
missing for the purposes of these totals. The totals for grip strength and peak flow are reported excluding those 
who have missing values because they were part of the ELSA refresher sample and therefore did not receive the 
2004 nurse visit (the figure in brackets is the total when also counting these respondents). 
The analyses used in this study were based on complete-cases. It is therefore possible that 
missing data introduced bias in the estimation of associations between the predictors and 
the outcomes. Table 6.4 shows that, for the primary covariates (age, gender, education, 
income and wealth) the number of respondents with missing data was quite small relative 
to the total size of the sample. The covariate with the largest number of respondents with 
missing data was education. 
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The majority of the outcome variables also had a very low level of missingness. The key 
exceptions were the three continuous outcome measures (grip strength, peak flow, and 
subjective life-expectancy). For these outcomes, there was the potential that complete case 
analyses could be biased. 
For the two objectively measured outcomes, the most likely cause of missingness is that the 
respondent was unwilling or unable to perform the test. This means that people with 
missing data for these outcomes are likely to be those who would have scored more poorly. 
This represents a possible source of bias in that countries with higher levels of missingness 
would seem to have higher average scores on these variables than they would have done if 
the missing cases were included. The proportion of cases within countries with missing 
values was highly positively correlated with average inequality for both grip strength 
(r=0.60, p<0.05) and peak flow (r=0.50, p<0.05). It seems average grip strength and peak 
flow might have been systematically overestimated in more unequal countries. This bias 
would tend to produce more conservative estimates of a detrimental effect of average 
inequality on either of these outcomes.  
Missing values for these outcomes were not imputed. Imputation could have helped reduce 
potential bias (Schafer, 1999), but, I had some reservations about imputing values for these 
variables in particular. As previously noted, these variables were the only two objectively 
measured health indicators common to all three datasets. My concern was that the pool of 
other subjective survey items common to the three datasets would not be sufficient to 
impute these variables with any accuracy. Further to this, miss-specifying the imputation 
model could have had far reaching, and potentially unpredictable consequences for my 
results. I rejected the use of imputation based on an assessment of its costs, risks and 
benefits (especially considering that the bias was likely to be conservative). 
For the subjective life-expectancy variable there was less reason to believe that the 
likelihood of a person not answering this question was related to the unobserved value. 
Missing data in the predictor could also represent a source of bias. The pattern of missing 
inequality data across country-years is described at the end of section 6.8.2 above. The 
different sets of analyses undertaken in this project used inequality information in different 
ways. The potential implications of the pattern of missingness in inequality information are 
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therefore different for each set of analyses. These implications are therefore discussed in 




Chapter 7 - Methods 
This chapter describe the overall methods and specific statistical analyses carried out to test 
the hypotheses described in Chapter 5. The chapter is split up into six main sections which 
describe the six methodological approaches I used to test the first four hypotheses 
described in Chapter 5. All six types of analyses were conducted for all nine of the study 
outcomes in order to test the final hypothesis; that life-course experience of inequality 
should have a detrimental effect on a broad range of health outcomes.  
There were limitations to each of the approaches, which are highlighted below. However, 
the methods were intended to address the same underlying phenomenon – the effect of 
experience of inequality on subsequent health. They were therefore intended to establish a 
consistent pattern of results which would either be supportive or unsupportive of my 
hypotheses. 
7.1 Testing accumulated life-course experience of inequality 
As well as contributing to the overall pattern of results, this set of analyses was specifically 
intended to address the first of my hypotheses; that accumulated experience of income 
inequality over the life-course should be detrimental for subsequent health. 
As described in Chapter 6, the final combined study dataset consisted of 59,096 people in 16 
countries. Income inequality was measured annually in each country from 1960-2006 (with 
some missing data – see below) and the health outcomes were measured for each individual 
in 2006/7.  
Framed in terms of this data structure, my hypothesis predicted that people who had lived 
in countries which had been more unequal over the 47 year period from 1960-2006 should 
have worse health as measured by the study outcomes. 
In this set of analyses I defined the primary exposure (accumulated experience of inequality 
over the life-course) as the mean Gini coefficient in each country from 1960-2006. I used the 
mean as opposed the sum in order to account for missing years of inequality data in some 
countries (see section 7.1.2 below). This exposure was a country-level variable, meaning 
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that, within each country, every respondent’s accumulated experience of income inequality 
over the 47-year period was the same. 
I excluded from this set of analyses any members of the sample that had not experienced 
the whole 47 years of the exposure (i.e. those born after 1960).  This was because, for these 
people, the mean inequality in their country of residence from 1960-2006 would 
incorporate information on income inequality from years before they were born; years 
which therefore did not form part of their life-course experience of inequality. This excluded 
only 810 people from the total dataset, leaving a sample of 58,286 people in the 16 study 
countries. 
In terms of this sample, my hypothesis translated into the prediction that, for people born in 
or after 1960, those who had lived in a country with a higher mean inequality level over the 
period 1960-2006 should have worse health at measurement (again as measured by the 
study outcomes). I tested this prediction using the sequence of statistical models described 
below. 
7.1.1 Statistical models 
Using the sub-sample described above, I fitted a sequence of regression models predicting 
individual health outcomes from mean country-level Gini coefficients (1960-2006). In order 
to account for the clustering of individuals within countries, and in order to look at the 
properties of accumulated inequality experience as a country-level predictor, I employed a 
multilevel modelling approach. For readers unfamiliar with multilevel modelling, a brief 
explanation is given below. 
7.1.1.1 Multilevel models 
The main purpose of multilevel regression models is to account for the clustering of 
individual data points within higher level units. ‘Clustering’ refers to the fact that any group 
of lower level units chosen from within a single higher level unit are more likely to be similar 
to each other (in terms of the study outcome) than are any group chosen randomly from the 
whole sample (Merlo et al., 2005). Applied to the multilevel models described in this 
section, this means that the models account for the fact that people chosen randomly from 
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within one country are more likely to have similar health than are people chosen randomly 
from across all 16 countries.  
Multilevel regression models are also useful in that they partition the unexplained variance 
in the outcome into two components; the variance between individual lower level units and 
the variance between clusters. In terms of the present analyses this means that the models 
partition the variance in a given health outcome into that which is due to differences 
between individuals and that which is due to differences between countries. This is essential 
for the analyses described in this section because income inequality is a country-level 
exposure and can therefore only explain variance in the outcome resulting from differences 
between countries. 
The way in which multilevel regressions model the variance at the two different levels can 
be seen by comparing a single-level ordinary-least-squares (OLS) regression to a hierarchical 
(read multilevel) linear model (HLM). 
In OLS regression, an individual’s score on the outcome (yi) is calculated from the intercept 
(α), the regression coefficient (β), the individual’s score on the predictor (xi), and their 
residual ‘error’ term (εi): 
      (  )      
In a HLM, an individual’s predicted score is a calculated from the predictors entered into the 
model, their own individual residual, and the residual associated with the higher level unit in 
which they are nested (e.g. their country of residence). This is shown in the basic multilevel 
equation given below: 
                                                              Level 1:                     
                                                              Level 2:             
                                                                                    
In the level 1 (individual level) equation, the score on the outcome for individual i in country 
j is calculated from the mean of the outcome in country j (the individual level intercept β0j), 
the value of the predictor (Xij), the coefficient of the relationship between the predictor and 
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the outcome (β1j), and the individual level residual (εij). The country level equations show 
that the individual level intercept is a product of the overall mean of the outcome for the 
whole sample (the grand mean γ00) and the country-level residual (U0j). 
The last line shows that the effect of the individual level predictor has been fixed across 
countries. In other words, the coefficient of the relationship between the individual level 
predictor and the outcome is the same in every country, whereas the intercept is different. 
It is also possible to allow this coefficient to vary randomly between countries (a ‘random 
effects’ as opposed to a ‘fixed effects’ model; equation not shown). 
When adding a country-level predictor (such as income inequality) to the model, the 
individual level equation remains the same, but the effects of the country-level variable are 
added into the level 2 equation: 
                                                            Level 1:                      
                                                            Level 2:                   
                                                                                  
Here the individual level intercept (β0j)is calculated from the grand mean of outcome (γ00) , 
controlling for the level 2 predictor (W), the value of the level 2 predictor in country j, the 
effect of the level 2 predictor (γ01), and the level 2 residual (U0j). The effect of the individual 
level predictor (β1j) remains fixed across level 2 units. 
7.1.1.2 Order of analyses 
In order to test the prediction that country-level mean inequality from 1960-2006 should be 
related to subsequent individual health, I fitted a sequence of multilevel regression models 
in the order described below. This process was carried out in an identical fashion for all nine 
study outcomes, with the sole exception that, for the binary outcomes, multilevel logistic 
regression models were used in place of the hierarchical linear models (HLMs) described 
here. 
The primary exposure in this set of analyses was at the country level. It could therefore only 
explain the variance in outcomes that existed between countries rather than between 
individuals. In order to quantify the proportion of the variance in the outcome that existed 
125 Methods 
 
at the country level, rather than the individual level, I first fitted an empty multilevel model 
(a model with no predictors).  
In HLMs the proportion of the total variance that is at the higher (country) level is given by 
ρ, where ρ is the variance at the country level as a proportion of the total variance (where 
σu is the Standard Deviation of the outcome at the country level, and σe is the SD at the 




(       )
 
Next, in order to determine the bivariate association between average inequality and the 
health outcome, I added mean Gini (1960-2006) at the country level (GINI) to the empty 
model as shown in the equations below: 
            
                                                                                                     
The variance components (individual and country level) given by this model also allowed me 
to calculate the proportion of the country-level variance which had been explained by 
adding average inequality to the model. 
Next I added the individual and country-level covariates described in Chapter 6 to the model 
(individual age, gender, education, income, wealth, and country-level mean GDP per-capita 
from 1960-2006) to determine whether any bivariate association between average 
inequality and the outcome was robust to adjusting for these variables. I constrained this 
final model such that the relationships between each of the individual-level covariates and 
the outcome could not be different in different countries. This was because there was 
insufficient statistical power in the model to allow their affects to vary randomly between 
countries. 
As mentioned earlier, this sequence of HLMs was fitted for the continuous outcomes (grip 
strength and peak flow rate). For the binary outcomes (suffering from chronic disease, high 
blood pressure, heart attack or stroke, difficulties with ADL, self-rated health, and 
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depression) the analyses were carried out in the same order but using multilevel logistic 
regression models. 
In multilevel logistic regression models, the proportion of the variance that is at the higher 
level is calculated differently. In these models the individual level variance is not estimated 
but is instead fixed at 
  
 








The HLMs were fitted using the ‘xtmixed’ command in Stata v.11, with the estimation 
procedure specified as maximum-likelihood estimation. The multilevel logistic regression 
models were fitted using the ‘xtmelogit’ command, also in Stata v.11. 
7.1.1.3 Sample and missing data 
As described above, the sequence of multilevel models was fitted for all nine of the study 
outcomes. These were separate complete-case analyses for each outcome; therefore the 
sample used for each outcome was slightly different. For example, the sample used for the 
grip strength analyses contained only those respondents with complete information for grip 
strength plus all of the individual-level covariates (age, gender, education, income, and 
wealth). This sample may have contained respondents who had no information for one or 
more of the other nine study outcomes (Table 6.2 in Chapter 6 shows the number of 
respondents with missing data for each of the outcomes and covariates). 
I adopted this approach to preserve as much of the sample as possible for each separate set 
of analyses. However, this approach means that the results for each different outcome are 
not strictly comparable. Therefore, one of the main sensitivity analyses I undertook for each 
set of analyses was to restrict the sample to respondents who had complete information for 
all of the covariates and all of the outcomes. The results of this sensitivity analyses are 
reported alongside the main results in all of the results chapters (8-11). I also conducted a 
number of other sensitivity analyses to test the robustness of the results. Details of these 
are given in the relevant sections of the results chapters. 
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The pattern of missing data in the predictor presented specific problems for the 
‘accumulation’ analyses described in this section. The differences in the amount of missing 
inequality information between countries (see Chapter 6) meant that some countries had a 
more uncertain estimate of the mean Gini coefficient between 1960 and 2006. This might 
have lead to bias when estimating the association between average income inequality and 
any given outcome. However, I did not have access to sufficient country-level information to 
impute a Gini coefficient for the missing years with any accuracy. Nevertheless, it seems 
unlikely that missingness in the Gini coefficient would be related to the underlying value; 
there is little reason to believe that the likelihood that one of the study countries had 
surveyed income data in a given year would be significantly associated with its level of 
inequality. 
An additional problem, specific to this set of analyses, is the relatively small number (16) of 
level-2 units (countries) used in the multilevel models. The statistical power of a multilevel 
model is dependent on the number of level-1 and level-2 units present in the model. The 
number of individuals in these models was very large, but the small number of countries 
could have lead to inaccurate estimates of both the regression coefficients and the variance 
components (at the individual and country level), along with their associated standard 
errors. In order to estimate all of these parameters and standard errors to a high degree of 
accuracy, Maas and Hox (2005) recommend at least 50 level-2 units. However, this 
reccomendation was mostly driven by their discovery of substantial bias in the estimated 
standard errors of the variance components when large design effects were present (see 
Muthen and Satorra, 1995). Maas and Hox (2005) demonstrated a negligible bias in the 
estimates of the regression coefficients and variance components themselves using only 10 
level-2 units (with 5 level-1 units in each). They also found only a small bias in the estimated 
standard errors of the regression coefficients, but a larger bias in the estimated standard 
errors of the variance components.  
This would imply that a sample of 16 countries would be sufficient to estimate the 
regression coefficients, their standard errors, and the variance components relatively 
accurately, but potentially not to estimate the standard errors of the variance components 
accurately. Getting an accurate idea of the statistical significance of the estimated variance 
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components was not a critical part of the present study; however, this problem should be 
borne in mind when interpreting the results of these analyses. 
One further note is that, although sampling and design weights were available in all three of 
the datasets harmonised in this study, I did not employ these weights in any of the reported 
analyses. Constructing comparable weighting schemes across the three surveys and 
applying them to the statistical models would have been a complex process, taking a long 
time and with substantial potential for error (which could have had a strong and 
unpredictable effect on the results of the analyses). I did not consider any possible 
improvement to already highly representative datasets to outweigh these potential costs. 
Furthermore, at the time of writing, the preferred programs used to fit the multilevel 
models did not allow for the application of weights. 
7.1.2 Alternative strategies 
There are a number of alternative ways in which I could have tested the effect of 
accumulated experience of income inequality. For example, I could have looked only at 
people on or near the age of 50, excluding older people from the analysis. For this restricted 
sample, income inequality from 1960-2006 would have represented their experience of 
inequality from early childhood onwards.  
I rejected this approach because this sample represented a minority of the complete 
dataset, and making sole use of them would have enabled me to answer my research 
questions for only this very restricted age group, not for older people in general as was my 
aim. 
There are also other ways in which I could have operationalized accumulated experience of 
income inequality. It could have been measured as the proportion of the overall period 
during which people were exposed to high income inequality. According to my hypothesis, 
people who experienced longer durations of high inequality during this fixed period should 
have worse health.  
I rejected this approach because of the problem of defining ‘high’ levels of inequality. There 
is no single cut-off that is accepted in the literature; the few studies that have employed a 
cut off (e.g. Franzini, Ribble, and Spears, 2001; Kennedy et al., 1998) derive it from their own 
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data (e.g. the top 20% of inequality scores). Any definition of ‘high’ inequality adopted for 
the purposes of this study would therefore be necessarily largely arbitrary. The huge 
problem engendered by this approach is that one runs the strong risk of making a Type II 
error based on choosing the ‘wrong’ cut-off. 
7.1.3 Summary and limitations 
 I used multilevel models (individuals nested within countries) to determine the 
relationship between mean country level income inequality 1960-2006 (measured 
by the Gini coefficient) and individual health outcomes,  controlling for measures of 
individual age, gender, education, income, and wealth, and country-level GDP per 
capita. 
 I predicted that these models should show a significant relationship between higher 
mean inequality and worse health for all of the health indicators, and that this 
relationship should be robust to adjustment for the above mentioned covariates. 
The main limitation of this approach is that it does not associate the inequality exposure 
with a particular period of the life-course. For example, for a younger member of the 
sample, income inequality from 1960-2006 might represent their experience over most of 
their lives; whereas for an older respondent, this might represent only the latter part of 
their lives.  
The next set of analyses was intended to address this problem by looking at people’s 
experience of inequality during specific periods of the life-course. 
7.2 Testing the effects of inequality during specific life-course periods 
This set of analyses was primarily intended to address the second and third of my 
hypotheses; that experience of income inequality during any given period of the life-course 
should be detrimental for subsequent health, and that experience during early adulthood 
should be most detrimental. 
In order to test these hypotheses, I first broke the sample down into cohorts by country and 
five-year-period-of-birth (for example, every respondent born in Spain between 1960 and 
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1964), starting with the year-of-birth of the oldest member of the sample (1902). There 
were 227 of these cohorts in the baseline study dataset described in Chapter 6. 
Organising the dataset into these country-age cohorts allowed me to map income inequality 
at the country level during a particular time period to the experience of income inequality of 
cohort members during a particular period of the life-course. For example, everyone born in 
Britain between 1945 and 1949 would have been between the ages of 16 and 34 between 
1965 and 1979. Therefore, for this cohort, income inequality in Britain between 1965 and 
1979 would represent their experience of income inequality during their early working life.  
This approach takes advantage of the fact that people of different ages within the same 
country have experienced different levels of inequality during different periods of their lives; 
people born in Sweden in 1960 have experienced different levels of inequality during their 
early working lives to people born in Sweden in 1970, and different levels again to people 
born in Poland in 1960, and so on. 
Framed in terms of the data structure outlined above, the main hypothesis being tested in 
this section predicted that members of cohorts that had experienced higher levels of 
inequality during any given life-course periods should have worse health as measured by the 
study outcomes. 
In this set of analyses the primary exposures were people’s experience of income inequality 
during early working life (ages 16-34), mid working life (ages 35-49), and late working life 
(ages 50-64). These were calculated at the cohort level in the same way as described in the 
example above; as the average inequality (mean Gini coefficient) in the cohort’s country of 
origin over the years when all of the cohort members were within the relevant age limits. 
Table 7.2 gives the mean Gini coefficient over the entire sample for each life-course period. 
These life-course periods were chosen based on both theoretical considerations and the 
constraints of the data. The age of the sample, and the period over which inequality data 
were available, precluded examining experience of inequality during infancy and childhood. 
However early, mid, and late working life cover a broad sweep of the life-course, and early 
working life covers the period of early adulthood which I hypothesised would be a sensitive 
period for the effects of inequality.  
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In terms of these exposures my hypotheses translated to the following predictions: 
1. Members of cohorts that had experienced a higher average Gini coefficient during 
early, mid, or late working life, should have worse health at measurement (as 
measured by the nine study outcomes) 
2. The association between inequality experience and the outcome should be strongest 
for inequality experienced during early working life. 
I tested these predictions using the sequence of statistical models described below. 
7.2.1 Statistical models 
As with the ‘accumulation’ models described in section 7.1, the cohort data structure 
described above is hierarchical in nature. However, in the case of these ‘single period’ 
analyses, individuals were nested within country-age cohorts rather than countries. The 
‘inequality experience’ exposure was correspondingly a cohort level variable rather than a 
country-level variable. 
As with the accumulation models, I fitted a sequence of multilevel models (with individuals 
nested within cohorts) predicting individual health outcomes from mean cohort-level Gini 
coefficients during early, mid, and late working life. Specific details of these analyses are 
given below. 
7.2.1.1 Order of analyses 
As with the accumulation models, I first fitted an empty multilevel model to determine the 
proportion of the total variance in the outcome that existed between the country-age 
cohorts rather than between individuals. In order for inequality experience to be a 
substantive predictor of health differences between country-age cohorts, there must be 
some variation in the health outcomes between these cohorts that is not explained by 
differences between individuals. 
After determining whether some proportion of the variation in the outcome was at the 
cohort rather than the individual level, I added all of the covariates (age, gender, education, 
income, wealth, and mean country GDP per capita from 1960-2006) to the model. This was 
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to determine whether there was any remaining variation between cohorts which was not 
explained by these factors. This was particularly important in terms of the compositional 
effect of age. Age was one of the ways in which people were assigned to country-age 
cohorts. Therefore, some of the variation in health between the cohorts would be simply 
due to differences in their age composition. 
After determining whether any variation in the outcome remained at the cohort level, I 
fitted three separate models adding mean inequality experience during early, mid, and late 
working life to the covariates-only model. These models tested the association between 
inequality experience during each period and the health outcomes, after adjusting for the 
covariates. The models also showed what proportion of the remaining country-level 
variance was explained by inequality experience during each of the three periods. 
Again, as with the accumulation models, this process was carried out in an identical fashion 
for all nine of the study outcomes, with the exception that, in the case of continuous 
outcomes, HLMs were used, and in the case of binary outcomes multilevel logistic 
regression models were used. 
7.2.1.2 Sample and missing data 
As with the accumulation models, these ‘single-period’ models were carried out in separate 
complete-case samples for each outcome. For each outcome the sequence of analyses was 
carried out in a sample of respondents with complete information on the outcome, the 
covariates, and inequality experience during all three periods.  
Due to the pattern of missing inequality information across country-years a number of 
cohorts did not have inequality information during all three life-course periods. Excluding 
these cohorts left 75 cohorts with complete data at all three periods. Details of the cohorts 
in each country with complete information in all three life-course periods are given in Table 
7.1 below. Table 7.2 gives the mean inequality levels for each life-course period over all the 




Table 7.1 Details for each country of the period-of-birth of the youngest and oldest age 
cohort with complete information on inequality experience during early, mid, and late 
working life, and the total number of such cohorts (n=45,519) 
Country Youngest cohort Oldest cohort Number of cohorts 
AUT 1952-1956 1952-1956 1 
BEL 1937-1941 1952-1956 4 
CHE         -         - 0 
CZE 1927-1931 1952-1956 6 
DEU 1927-1931 1952-1956 6 
DNK 1927-1931 1952-1956 6 
ESP 1932-1936 1952-1956 5 
FRA 1932-1936 1952-1956 5 
GBR 1927-1931 1952-1956 6 
GRC 1927-1931 1952-1956 6 
IRL 1942-1946 1952-1956 3 
ITA 1937-1941 1952-1956 4 
NLD 1932-1936 1952-1956 5 
POL 1927-1931 1952-1956 6 
SWE 1927-1931 1952-1956 6 
USA 1927-1931 1952-1956 6 
All 1927-1931 1952-1956 75 
Table 7.2 Mean individual experience of inequality (Gini coefficient and standard deviation) 
for each life-course period (n=45,519) 
Life-course 
period 
Mean Gini (and standard 
deviation) 
EARLY 29.36 (4.19) 
MID 29.13 (4.15) 
LATE 31.35 (4.68) 
Using only respondents with complete inequality information for all three life-course 
periods means that the sample used in these single-period models was somewhat different 
to that used in the accumulation models described above. The results of these models are 
therefore not strictly comparable. Therefore, as a form of sensitivity analysis, the separate 
models for each period were fitted in a sample including all respondents who had inequality 
information for that period, regardless of whether they had information for the other two 
periods. The results of this sensitivity analysis are reported alongside the relevant models in 
the results chapters. 
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An additional problem presented by the pattern of missing inequality information across 
country-years was that some cohorts only had a small amount of inequality information 
during a given life-course period. Cohort inequality experience during a given period was 
calculated as the mean Gini coefficient in the cohort’s country during the relevant time 
period. Some cohorts had complete inequality information for all relevant years. Others did 
not. Therefore for some cohorts, the estimate of average inequality during a certain period 
was more uncertain. Nevertheless, as with the accumulation analyses, there is no strong 
reason to suspect that cohorts that had a less complete ‘inequality history’ also tended to 
have experienced more or less inequality during the unrecorded period. 
7.2.2 Alternative strategies 
There are some alternative ways in which the single-period models could have been 
conducted.  
First, as with the accumulation models, I could have restricted the sample to a single age 
cohort. This would have allowed for a more direct mapping of inequality at the country-level 
over a specific time-period to inequality experienced at a specific period of the life-course. 
However, this would involve ignoring most of the information present in the sample and 
would restrict the generalizability of the results to people within the specific age-group 
chosen. 
Second, having chosen to use country-age cohorts as the basis of comparison, I could have 
chosen larger or smaller cohorts (for example, one or ten year cohorts, as opposed to five). 
Smaller cohorts would have allowed for more specificity in matching cohort membership to 
inequality experience during a specific life-course period. Larger cohorts would have 
preserved a more meaningful difference between cohorts in terms of their inequality 
experience during any given period. I considered five-year age cohorts to strike a good 
compromise between these competing factors. 
Finally, the multilevel models that formed this set of analyses considered countries to be 
exchangeable. That is, they assumed experience of a certain level of inequality during a 
particular life-course period in one country to be equivalent to experiencing the same level 
(over the same period) in another. 
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The alternative to this approach would have been to include in the models dummy 
indicators for the country in which the respondent was resident. However, there was 
insufficient variation within the models to account for both single-year age (as a covariate) 
and country dummies. Considering the importance of age for health outcomes, I considered 
this to be the more important factor to include in the analyses. 
Considering countries to be exchangeable in this way is also theoretically justifiable in terms 
of the inequality hypothesis. According to Wilkinson and Pickett (2009), inequality is one of 
the fundamental drivers of what a country is ‘like’. Experiencing high inequality in France 
should be no different to experiencing the same high level in Spain or Poland.  
7.2.3 Summary and limitations 
People of different age cohorts within countries have differing life-course experiences of 
inequality. Some of the variation in health outcomes between these age cohorts should be 
explained by this differing history of inequality experience. This set of analyses looked at the 
experience of inequality of individuals nested within country-age cohorts during early, mid 
and late working life. 
My hypotheses predicted that members of cohorts that experienced higher levels of 
inequality during early, mid or late working life should show worse health outcomes at 
measurement. A further prediction was that the detrimental effect of inequality experience 
on later health should be strongest for inequality experienced during early working life. 
The primary limitation of this set of analyses is that it looks at the effect of each life-course 
period separately. These separate models do not reveal the independent effects of 
inequality experienced during any given period. For example, the results might show that 
people experiencing more inequality during early working life tend to have worse health, 
but this might not be a ‘true’ effect of inequality experience during early working life. 
Instead it may be that inequality experience during mid working life has a strong 
detrimental effect on health, and the positive correlation between experience during this 
period and experience during early working life causes a spurious association between the 
latter and the outcome. The next set of analyses was intended to separate the effects of 
inequality experience during each period of the life-course. 
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7.3 Separating the effects of specific life-course periods 
This set of analyses was intended to complement the analyses described in section 7.2 in 
addressing my hypotheses around the effects of experience of inequality during specific life-
course periods. For the purposes of this set of analyses, inequality experience during each 
life-course period was considered to be causally prior to experience during the subsequent 
period. Inequality experience during early working life was considered to be a cause of 
inequality experience during mid working life, and experience during mid working life was 
considered to be a cause of experience during late working life.  
These causal relationships are expressed in terms of the individual, but the true causal 
relationships are at the societal level. Income inequality at the country level at any one 
time-point is the result of many complex economic, social, and political processes. These 
processes are continually acting over time, and therefore inequality at any one time-point 
can be considered to be a cause of inequality at any later time. This means that, at the 
individual (or cohort) level, experience of inequality at any one time point can be considered 
to be a cause of experience of inequality at any subsequent time, even though the true 
causal relationships are not acting at this level. 
Based on this reasoning, I analysed the effects of experience of inequality during each life-
course period using a life-course path analysis (Gamborg et al., 2009). This is functionally 
identical to any other kind of path-analysis; except, rather than being different factors on 
the causal pathway, the predictors are the same factor measured at subsequent points in 
the life-course. 
For the purposes of this set of analyses the data structure and exposures were the same as 
for the single-period analyses described in section 7.2. 
Note that, for the sake of clarity, the following section employs abbreviations for inequality 






7.3.1 Statistical analyses 
7.3.1.1 Multilevel life-course path analysis 
 
Figure 7.1. Path model of the effect of inequality experience over the life course on a given health outcome 
Figure 7.1 shows the path model adopted for this set of analyses. Each arrow represents the 
relationship between the prior and subsequent variables as given by a standardised 
regression coefficient. These relationships were calculated from three separate regression 
models. 
 Path a (the effect of EARLY on MID) was calculated by regressing MID on EARLY. 
 Path b (the effect of MID on LATE) was calculated by regressing LATE on MID  
 Paths c, d, and e (the direct effects of EARLY, MID and LATE on the outcome) were 
calculated by regressing the outcome on EARLY, MID and LATE together. 
By multiplying and adding these standardised path coefficients together I calculated the 
total, direct, and indirect effects of each of the life-course periods. The direct effects are 
shown by the arrows leading directly from the exposure (e.g. EARLY) to the outcome. The 
indirect effects are given by the sequence of arrows linking the exposure to the outcome 
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through the other exposures11. The total effects of experience of inequality during each 
period were calculated as follows: 
 The total effect of EARLY is the sum of its indirect effect through MID to LATE (a x b x 
e), its indirect effect through MID (a x d), and its direct effect (c). 
 The total effect of MID is the sum of its indirect effect through LATE (b x e), and its 
direct effect (d). 
 The sole and total effect of LATE is its direct effect (e). 
In most life-course path analyses, the exposures and outcomes would be measured at the 
same level of analysis; usually that of the individual. These analyses add an extra wrinkle in 
that the exposures, EARLY, MID and LATE, were measured at the cohort level, but the 
outcomes was measured at the individual level.  
Krull and MacKinnon (2001) have demonstrated that, in a hierarchical data structure, 
standardised regression coefficients derived from single-level regressions (at level-2) are 
comparable with standardised coefficients derived from multilevel models. Therefore, the 
path coefficients defined above could be derived from two single level regressions at the 
cohort level (MID on EARLY; LATE on MID), and one multilevel regression (the outcome on 
EARLY, MID and LATE). 
For the continuous outcomes the order of analyses was as follows: 
1.  MID was regressed on EARLY, and LATE on MID, using cohort level OLS regressions 
2. The outcome was regressed on all three periods using a HLM otherwise identical to 
those described in section 7.2 (individuals nested within country-age cohorts)  
3. The coefficients in each regression were standardised by multiplying the coefficient 
by the standard deviation of the predictor, then dividing the result by the standard 
deviation of the outcome. The standard errors provided by these regressions were 
standardised in the same way 
                                                     
11
 Note that the path model specified in Figure 7.1 does not include a direct effect of EARLY on LATE. EARLY 
was assumed not to be causally related to LATE except through MID. This was both to preserve degrees of 




4. The total and direct effects of each period were calculated as described above. 
Standard errors for the indirect effects of each period were obtained through the 
first-order Taylor series expansion as detailed in Krull and MacKinnon (2001)  
For the binary outcomes the process was less straightforward. Path analyses are designed 
such that each path coefficient should be comparable to all the others. However if one of 
the outcomes of the regression models is binary, this necessitates a logistic regression; thus 
destroying this comparability. Kenny (2008) has devised a process by which the outcomes of 
these regressions can be rendered comparable by re-scaling the coefficient derived from the 
logistic regression. This process as it applied to my study was as follows: 
1. Path a was calculated by regressing MID on EARLY using OLS 
2. Path b was calculated by regressing LATE on MID using OLS 
3. Paths c, d, and e were calculated by regressing the (binary) outcome on EARLY, MID, 
and LATE using multilevel logistic regression. 
4. The path coefficient a was standardised (astd) by multiplying the coefficient by the 
standard deviation (SD) of EARLY, then dividing the result by the SD of MID 
(     
 (       )
     
 ) 
5. The path coefficient b was standardised (bstd) by multiplying the coefficient by the SD 
of MID, then dividing the result by the SD of LATE (      
 (     )
      
 ) 
6. The rescaled variance of the of the outcome (Var(Y)) was calculated as the variance 
in the outcome’s predicted scores (from the multilevel logistic regression), plus one-




7. This variance (square-rooted to obtain the standard deviation) was used to 
standardise the path coefficients of c, d, and e in the same way as coefficients a and 
b, e.g.                                 (      
 (       )




8. The standard errors for each of the path coefficients was standardised using the 
same process e.g. (      ( )  
  ( )(       )
   
 )  
All three of the regression models used in each path analysis were adjusted for all of the 
relevant covariates (age, gender, education, income, wealth, and mean country GDP per 
capita from 1960-2006).  
7.3.1.2 Sample and missing data 
The life-course path analyses were carried out in separate complete-case samples for each 
outcome. As such the samples were identical to those used for the single-period models 
described in section 7.2. 
7.3.2 Alternative strategies 
An alternative way of looking at the independent effects of experience of inequality during 
each life-course period on an outcome would have been to add all three periods to the 
multilevel regression models together; to adjust the effect of each period for the effects of 
the other two. This is equivalent to just looking at the direct effects in the path model 
described above. I rejected this approach on the basis that it treats inequality experienced 
during one period as simply confounding the effect of inequality experienced during 
another. It does not recognise the underlying causal association between inequality 
experience during one period and the next. 
There is also an alternative way in which I could have approached the life-course path 
analysis itself. I calculated standard errors for the indirect and total effects of each period 
using the first order Taylor series expansion. The alternative would have been to use 
bootstrapping.  
Bootstrapping is considered to be a better option (Hayes, 2009), since it makes fewer 
assumptions and has been shown to provide unbiased estimates in simulation studies 
(Hayes 2009). Howeve,r the first-order Taylor series expansion method is simpler to 
calculate and has been shown to provide reasonably accurate estimates for both single and 
multilevel path analyses (Krull and MacKinnon, 2001). Where this latter method does 
141 Methods 
 
introduce bias, this bias would tend to make any significance test more conservative 
(MacKinnon, Fairchild, and Fritz, 2007).  
Finally, conducting the recommended number of bootstrapping samples for the large 
number of multilevel models fitted in this project would have taken a very large amount of 
time.  
7.3.3 Summary and limitations 
I used a multilevel life course path analysis approach to decompose the total effect of 
experience of inequality during each period into its direct effects and its indirect effects 
through experience of inequality during subsequent periods. 
The main advantage of this approach is that it shows the independent effects of experience 
of inequality during each of the life-course periods. Its main limitation, shared with the 
single-period models described in section 7.2, is that it does not separate the relative 
importance of accumulated experience of inequality as opposed to experience during 
specific periods. The next set of analyses was intended to address this question. 
7.4 Comparing life-course models 
This set of analyses was intended to complement the previous two sets of analyses in 
addressing the first three of my hypotheses; that both accumulated experience of inequality 
and experience of inequality during specific life-course periods should be detrimental for 
subsequent health, but that experience during early adulthood should be more important 
than experience during later periods. 
This set of analyses was intended to test this general model of inequality’s action over the 
life-course by comparing a sequence of multilevel regression models which made different 
assumptions about the effect of inequality over the life-course. For the purposes of these 
analyses the data structure and exposure were the same as for the single-period analyses 





7.4.1 Statistical analyses 
These analyses followed the general procedure articulated by Mishra et al (2009) for 
comparing life-course models. 
7.4.1.1 Order of analyses 
First, a multilevel model (individuals nested within cohorts) was fitted predicting the 
outcome from inequality experience during all three periods and including a) a three-way 
interaction between all three periods, and b) a two-way interactions between all pairs of 
periods. This is shown in the equation below12: 
                                      (         ) 
    (          )     (        ) 
    (              )      
 This ‘saturated’ model does not constrain the effects of experience of inequality in any way. 
It allows for all possible effects of inequality over the life-course. This model formed the 
baseline against which subsequent ‘constrained’ models were compared13. 
The next model fitted was the unconstrained accumulation model. This model included 
inequality experience during all three life-course periods as separate variables (as in the life-
course path analyses). This model assumes that all three periods have an effect on the 
outcome and allows this effect to be different for each period, as shown in the equation 
below: 
                                       
The next model was the constrained accumulation model. This model included only an 
indicator of the mean Gini coefficient across the three life-course periods. As with the 
                                                     
12
 Note that, for the sake of clarity, only the level-2 equations of the multilevel models are reproduced here 
(these are the only parts of the equation that differ between the models). Also note that the equations given 
here are for hierarchical linear models, which were used for continuous outcome. For the binary outcomes, 
multilevel logistic regression models were used instead 
13 Note that, although this is not shown in the equations, this and all subsequent models were adjusted for all 





unconstrained accumulation model, this model assumes that inequality experience during 
all three periods has an effect on the outcome, but it also constrains this effect to be 
identical across these periods. This is shown in the equation below: 
           (
              
 
)      
The next three models were critical period models. They each included experience of 
inequality at only one of the life-course periods (early, mid, or late working life). These 
models assume that only the period in question has an effect on the outcome by 
constraining the effects of the other periods to be zero (by not including them in the 
model). This is shown in the equations below: 
                   (   )   (    )      
                 (     )   (    )      
                  (     )   (   )      
As can be seen by the equations given above, the five latter models are nested within the 
baseline, saturated model. I compared each constrained model to the saturated model 
using likelihood-ratio tests. The saturated model allowed for all of the possible effects of 
inequality over the life-course. Therefore if any of the constrained models fit the data 
equally well (i.e. the likelihood-ratio test showed that they were not significantly worse fits) 
then this showed that this was the more parsimonious model.  
For example, if the unconstrained accumulation model fit the data as well as the saturated 
model then this would indicate that interactions between the periods were not important 
for the outcome, and therefore that the unconstrained accumulation was more 
parsimonious than the saturated model. Alternatively, if the constrained accumulation 
model fit the data just as well as the saturated model, this would show that allowing for the 
effects of each life-course period to be different was not important. This would imply that 
simple accumulation was the most parsimonious way of explaining the effect of experience 




7.4.1.2 Sample and missing data 
The above models were carried out in separate complete-case samples for each outcome. 
As such the samples were identical to those used for the single-period models described in 
section 7.2, and the life-course path analyses described in section 7.3. 
7.4.2 Summary 
In order to determine which life-course model gave the most parsimonious explanation of 
the data, I compared a sequence of multilevel models which constrained the effects of 
experience of inequality over the life-course to a saturated model.  
My first two hypotheses predicted that the most parsimonious model (or models) would 
include an effect of inequality during all three life-course periods; showing that experience 
during all three periods is important for subsequent health. Models that included an effect 
of all three periods were the a) the baseline saturated model, and b) the unconstrained and 
constrained accumulation models. A further prediction, deriving from my third hypothesis, 
was that the unconstrained accumulation model would prove the most parsimonious of 
these models. This is because this model allows for the effect of inequality to differ across 
the three life-course periods, therefore allowing for a stronger effect during early working 
life. 
7.5 Single cohort replications 
This set of analyses was designed to check the robustness of the two primary sets of 
analyses described in sections 7.1 and 7.2. It consisted of replicating these two sets of 
analyses in a single age cohort. From the baseline sample described in Chapter 6, I selected 
a sub-sample of respondents born between 1951 and 1953 (inclusive). These respondents 
had complete information on inequality experience during all three life-course periods. All 
16 of the study countries were also represented in this sub-sample. 
First, I replicated the accumulation models described in section 7.1. With the exception of 
the change in sample, these analyses were conducted in exactly the same way as described 
in this section. 
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Next I replicated the single-period models described in section 7.2. In this sample the data 
structure used in the multilevel models was different. Rather than individuals being nested 
within country-age cohorts, individuals within this single age cohort were nested within 
countries. This alteration apart, the single-period analyses were conducted in exactly the 
same way as described in section 7.2. 
These single-cohort replications were carried out for all nine of the study outcomes. I 
observed whether the pattern of the results in these analyses matched those based on the 
original samples. 
7.6 Testing potential mediators 
The final set of analyses was intended to address the fourth of my hypothesis; that any 
detrimental effect of experience of income inequality over the life-course should be 
somewhat mediated by health behaviour, social capital, and government social spending. 
Details of the way in which these variables were operationalized are given in Chapter 6, 
section 6.7.2. 
For the purposes of these analyses I treated each of these factors (health behaviour, social 
capital, government social spending) separately. This means that the mediation analyses for 
each factor were conducted in different complete-case samples: samples with complete 
information on the predictor, the outcome, the covariates (age, gender etc), and the 
individual variables making up the relevant mediating factor. For example, the health 
behaviour mediation analyses were carried out using a sample with complete information 
on the predictor, the outcome, the covariates, smoking history, physical activity, and alcohol 
consumption. 
This means that the different mediation analyses are not strictly comparable to each other, 
or to the other sets of analyses. I took this approach in order to preserve as much of the 
information (and statistical power) as possible from the baseline sample. 
7.6.1 Statistical models 
The mediation analysis for each factor (health behaviour, social capital, and government 
social spending) consisted of a sequence of multilevel models in which the variables making 
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up the relevant factor were added in a step-wise fashion to a baseline model which included 
the predictor and the covariates. I observed whether the strength of the association 
between the predictor and the outcome declined with the addition of each variable.  
This approach does not constitute a full mediation analysis as described by MacKinnon, 
Fairchild, and Fritz (2007). Rather these analyses were intended as provisional tests of 
whether these proposed mediating factors played any role in any apparent detrimental 
effects of experience of income inequality on health. As such, these analyses were only 
carried out if the original analyses described in sections 7.1 and 7.2 showed an apparently 
detrimental effect of income inequality (either cumulative, or during specific life-course 
periods) on the health outcome in question.  
7.6.1.1 Order of analyses 
1. I first restricted the sample to those with complete information on the predictor, the 
outcome, the covariates (age, gender, education, income, wealth, and country mean 
GDP per capita from 1960-2006), and the variables making up the health behaviour 
factor (smoking history, physical activity, and alcohol consumption) 
2. Next I fitted a multilevel model replicating the fully adjusted accumulation model 
described in section 7.1. I then added smoking history to this model, followed by 
physical activity, followed by alcohol consumption. 
3. Next I replicated the fully adjusted single period models described in section 7.2. To 
these separate models I then added the same health behaviour indicators as 
described above, in a step-wise fashion. 
I repeated steps 1-3 for the indicators of social capital (trust and social participation).I then 
repeated the same steps for the single indicator of government social spending. 
7.6.2 Summary 
I added indicators of health behaviour, social capital, and government social spending to the 
fully adjusted accumulation and single-period models where they indicated an apparent 
detrimental effect of experience of inequality on health. My hypothesis predicted that 
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adding these indicators should cause the strength of any apparent detrimental effect of 
inequality experience to decline. 
7.7 A note about lag periods 
In Chapter 2 I pointed out that assuming that the effect of inequality on health was 
instantaneous might lead to a study 'missing' the association between inequality and 
subsequent health. 
This lag period is composed of two elements. The 'society-level' lag period, and the 'within-
person' lag period. The society-level lag period is the time it takes for changes in inequality 
to change the psychosocial environment in a perceptible way. Essentially how long it takes 
for people in societies to ‘feel’ a change in inequality. It is almost impossible to say how long 
this lag might be. It may be effectively ‘instantaneous' in terms of occurring in the same year 
in which a new inequality figure is  calculated. 
The within-person lag period is likely to be significantly longer. This is the amount of time it 
takes for the experience of inequality (of the psychosocial environment engendered by 
inequality) to turn into a perceptible change in health status. 
Looking at life-course experience of inequality adequately addresses the second kind of lag 
period. It allows for inequality experienced in early life to have an effect on later life. And for 
inequality experience later in life to have no effect based on having insufficient time to feed 
through into health. However it does not address the society-level lag period. The analyses 
described in this chapter assume this lag period to be effectively 0. This should be borne in 
mind when interpreting the results. 
7.8 Summary of methods and predictions 
To summarise, this project used six main sets of analyses to assess the relationship between 
life-course experience of inequality and each individual health outcome: 
1. Testing the association between the health outcomes of people who have lived 
through a specific period (1960-2006) and the mean level of inequality in their 
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country of residence during this period (a measure of their accumulated experience 
of inequality) 
a. Prediction - that people who had experienced higher average levels of 
inequality over this period should suffer worse subsequent health 
2. Testing the association between people’s health outcomes and inequality in their 
country of residence during the time when they were in each of three separate life-
course periods (early, mid, and late working life) 
a. Prediction 1 – that people who had experienced higher average levels of 
inequality during any of these periods should suffer worse subsequent health 
b. Prediction 2 – that experience of inequality during early working life should 
be most strongly associated with any given health outcome 
3. A replication of the second set of analyses using a path analysis to allow for the 
crude effect of experience of inequality during each period to be decomposed into 
its direct effect and its indirect effect through later periods. 
a. Prediction – that the results of the second set of analyses should be 
replicated, and that each period should have a separate direct effect 
4. A comparison of the fit statistics of three different ways of modelling the life-course 
effect of experience of income inequality; unconstrained accumulation (experience 
during all three periods has an effect, but the strength of the effect differs between 
periods), constrained accumulation (all three periods have an identical effect), and 
critical period (only one period has an effect) 
a. Prediction 1 – That the models which specify an effect of inequality during all 
three life-course periods should be the best fitting 
b. Prediction 2 – That the unconstrained accumulation model , by allowing for 
inequality experience during some periods to have a stronger effect, should 
prove the best fitting 
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5. A replication of the first two sets of analyses using a single age cohort 
a. Prediction – That the same pattern of relationships between inequality and 
the health outcomes should be found as in the original analyses 
6. A replication of the first two sets of analyses, adding indicators of social capital, 
health behaviour, and government social spending to determine whether they 
mediate the association between inequality experience and health 
a. Prediction – that any apparently detrimental effects of experience of 
inequality on a given health outcome should be somewhat attenuated when 
adding each indicator 
The following chapters describe the results of these analyses for each of the nine study 
outcomes separately. Each of these results chapters includes a short discussion of the 
results and how they compare to the predictions outlined above. The final chapter of the 
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Chapter 8 - Objectively measured health 
This chapter describes the results of the analyses relating measures of life-course 
experience of inequality to grip strength and peak flow rate.  
As described in Chapter 7, each set of analyses was conducted separately, in separate 
samples, for each health outcome measure. These samples consisted of respondents with 
complete information on the covariates (age, gender, education, income, wealth, and 
country mean GDP per capita), and the specific outcome in question. These samples were 
sub-samples of the original dataset described in Chapter 6. For each outcome this sub-
sample, before any other analysis-specific exclusions were applied (see below), is referred 
to as the outcome’s ‘baseline’ sample. 
Descriptive statistics for grip strength and peak flow rate, in their respective baseline 
samples, are given below. 
As described in Chapter 7, different samples were also used for different sets of analyses. To 
reiterate: 
1. In the ‘accumulation’ analyses (section 8.2), participants born before 1960 were 
excluded. 
2. In the ‘single period’ analyses (sections 8.3 through 8.5) participants lacking 
complete inequality data for all three life-course periods were excluded. 
The single cohort replication (section 8.6) and mediation analyses (section 8.7) also used 
different samples, which are noted in the text of the relevant sections. 
 8.1 Descriptive statistics 
In the grip strength baseline sample, mean grip strength was 33.72Kg (SD=11.91). In the 
peak flow baseline sample, the mean peak flow rate was 360.76 L/Min (SD=152.44). 
Information on the mean grip strength and peak flow rate in each of the study countries is 
given in Tables 8.1 and 8.2, below. 
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Table 8.1 Mean (and standard deviation) grip strength (Kg) by country (and overall) 
(n=41,671) 
 Grip strength (Kg) 
AUT 35.10 (11.79) 
BEL 36.93 (11.70) 
CHE 36.55 (12.17) 
CZE 35.93 (11.49) 
DEU 29.90 (11.58) 
DNK 32.96 (11.62) 
ESP 33.80 (11.85) 
FRA 34.69 (12.52) 
GBR 33.69 (11.31) 
GRC 35.72 (11.44) 
IRL 35.35 (12.23) 
ITA 35.79 (11.54) 
NLD 33.38 (11.86) 
POL 33.24 (11.92) 
SWE 31.14 (11.74) 
USA 32.03 (11.43) 
Total 33.72 (11.91) 
Table 8.2 Mean (and standard deviation) peak flow rate (L/min) by country (and overall) 
(n=39,480) 
 Peak flow rate (L/Min) 
AUT 356.53 (151.62) 
BEL 351.13 (156.61) 
CHE 384.93 (144.40) 
CZE 338.16 (137.72) 
DEU 371.06 (147.68) 
DNK 400.19 (147.24) 
ESP 304.98 (220.26) 
FRA 361.27 (165.40) 
GBR 372.98 (143.37) 
GRC 350.32 (122.37) 
IRL 334.38 (139.18) 
ITA 316.04 (176.14) 
NLD 388.31 (154.16) 
POL 308.66 (143.97) 
SWE 424.64 (140.49) 
USA 361.12 (133.87) 
Total 360.76 (152.44) 
The overall distribution of individual grip strength scores was close to normal 
(Skewness=0.38, Kurtosis=2.73), as was the distribution of individual peak flow rates 
(Skewness=0.69, Kurtosis=3.96). 
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8.2 Testing accumulated life-course experience of inequality 
The analyses reported in this section examined the relationship between people’s 
accumulated (mean) experience of income inequality (from 1960-2006) and their 
subsequent grip strength and peak flow scores. The analytical procedure consisted of a 
series of hierarchical linear models (HLMs), with individuals nested with countries. This 
procedure is described in detail in Chapter 7 (section 7.1), and is briefly reiterated below. 
After excluding those born after 1960 from the baseline sample, an empty HLM was fitted. 
Mean country-level inequality between 1960 and 2006 was then added to the model to 
determine the bivariate association between accumulated inequality experience and the 
outcome. Subsequently, single year age, gender (1=male), education (6 ISCED categories; 
category 3 was the reference category), the square root of net household income (in 
thousands of 2006 PPP USD), the square root of gross household wealth (in thousands of 
2006 PPP USD), and mean country level GDP per capita between 1960 and 2006 (in 
thousands of 2006 PPP USD) were added to the model as a single block. 
These analyses were carried out in identical fashion for the grip strength and peak flow rate 
outcomes. The results of these models are given in Tables 8.3 and 8.4 below.  
To help contextualise the model results, Figures 8.1 and 8.2 show the bivariate ecological 
associations between the country mean Gini coefficient (1960-2006) and country level mean 
grip strength and peak flow rate. 
Consistent with my expectations, Figures 8.1 and 8.2 show negative relationships between 
experience of inequality and both grip strength and peak flow rate. People living in 
countries with higher average historical income inequality had, on average, lower grip 
strengths and lower peak flow rates. In the case of grip strength this ecological level 
association was large and statistically significant (Pearson’s r=0.67, p<0.01). However for 
peak flow rate the association was not significant (Pearson’s r=0.37, p=0.16). 
The results of the multilevel models exploring these relationships are given below. 
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Figure 8.1 Scatter plot (with line of best fit) of mean country-level grip strength (Kg) against mean Gini 
coefficient from 1960-2006 
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8.2.1 Grip strength  
Table 8.3 Associations (unstandardised β coefficients and 95% confidence intervals) between 
country-level mean Gini from 1960-2006, plus covariates, and individual grip strength (Kg); 
obtained from hierarchical linear models (41,214 individuals nested within 16 countries) 
 Empty  Bivariate Fully adjusted 
Mean Gini (1960-2006) - -0.36*** (-0.55 , -0.16) -0.30*** (-0.44 , -0.16) 
Age (centred on 47) - - -0.42*** (-0.43 , -0.42) 
Male gender - - 16.0*** (15.8 , 16.1) 
ISCED 0 - - -2.28*** (-2.79 , -1.78) 
ISCED 1 - - -0.92*** (-1.13 , -0.70) 
ISCED 2 - - -0.14 (-0.38 , 0.11) 
ISCED 3 (reference) - - - 
ISCED 4 - - 0.76*** (0.41 , 1.11) 
ISCED 5 - - 0.09 (-0.12 , 0.30) 
(sqrt) household income 
(net, $1000s) 
- - 0.07*** (0.03 , 0.10) 
(sqrt) financial assets 
(gross, $1000s) 
- - 0.08*** (0.06 , 0.09) 
Mean GDPpc               
(1960-2006, $1000s) 
- - 0.06 (-0.02 , 0.14) 
Var(u) 3.64 1.98 0.97 
Var(e) 138.61 138.61 56.25 
ρ(%) 2.56 1.41 1.70 
% change in var(u) - -45.62 -50.79 
% change in var(e) - 0.00 -59.42 
AIC 320286.22 320278.72 283133.44 
Bold text indicates statistical significance, asterisks indicate level of significance (*p<0.05; **p<0.01, 
***p<0.001); Var(u), country-level variance; Var(e), individual level variance; ρ, intra-class correlation 
coefficient (ICC); AIC, Aikake’s Information Criterion of model fit. 
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Table 8.3 shows that, for grip strength, the multilevel models were consistent with my 
hypotheses, and with results of the ecological level correlation. The mean country Gini 
coefficient was significantly negatively related to subsequent grip strength in both the 
bivariate and fully adjusted models. 
Table 8.3 also shows that, in the empty model, just over 2.5% of the variance in grip 
strength was explained by differences between countries rather than differences between 
individuals. Adding average inequality to the model explained a large fraction (roughly 45%) 
of this country-level variance. Unsurprisingly (as it is a country-level variable) it explained 
none of the individual level variance.  
Adding the covariates to the model weakened the primary association, but did not alter its 
level of significance. Adding these covariates explained around half of the remaining 
country-level variance, and more than half of the individual level variance. Since the 
overwhelming majority of the variance in grip strength was at the individual level, adding 
the covariates substantially improved the fit of the model (a reduction of 37,145 in the AIC 
score). 
As a check on the importance of average inequality experience as a predictor, it was also 
helpful to examine a model including only the covariates and to determine the effect of 
adding average inequality to this model. This comparison showed that adding average 
inequality to the ‘covariates-only’ model explained 54.26% of the country-level variance not 
accounted for by the covariates. 
8.2.2 Peak flow rate  
Table 8.4 shows that the bivariate peak flow rate model followed the results of the 
ecological correlation in showing no significant association between average inequality 
experience and subsequent peak flow rate. However, a significant negative association, 
consistent with my hypotheses, emerged in the fully adjusted model.  
To determine which specific adjustment resulted in the emergence of this association, I 
began with the bivariate model and conducted a step-wise addition of each covariate. The 
relationship between inequality and the outcome remained non-significant when adjusting 
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for age, gender, education, income and wealth, but became significant when additionally 
adjusting for country-level mean GDP per capita (1960-2006). 
Table 8.4 Associations (unstandardised β coefficients and 95% confidence intervals) between 
country-level mean Gini from 1960-2006, plus covariates, and individual peak flow rate 
(L/Min); obtained from hierarchical linear models (39,044 individuals nested within 16 
countries) 
 Empty Bivariate Fully adjusted 
Mean Gini (1960-2006) - -3.24 (-7.28 , 0.80) -2.96* (-5.26 , -0.66) 
Age (centred on 47) - - -4.87*** (-5.01 , -4.74) 
Male gender - - 129*** (126 , 131) 
ISCED 0  - - -30.88*** (-39.77 , -22.00) 
ISCED 1 - - -19.37*** (-23.07 , -15.66) 
ISCED 2 - - 12.17*** (-16.36 , -7.98) 
ISCED 3 (reference) - - - 
ISCED 4 - - 9.77*** (3.86 , 15.67) 
ISCED 5 - - 18.41*** (14.77 , 22.04) 
(sqrt) household income 
(net, $1000s) 
- - 0.96** (0.38 , 1.54) 
(sqrt) financial assets 
(gross, $1000s) 
- - 1.79*** (1.56 , 2.03) 
Mean GDPpc               
(1960-2006, $1000s) 
- - 3.12*** (1.79 , 4.44) 
Var(u) 1008.82 872.60 274.99 
Var(e) 22603.95 22603.95 15394.41 
ρ(%) 4.27 3.72 1.75 
% change in var(u) - -13.50 -68.49 
% change in var(e) - 0.00 -31.90 
AIC 502331.56 502331.25 487341.88 
Bold text indicates statistical significance, asterisks indicate level of significance (*p<0.05; **p<0.01, 
***p<0.001); Var(u), country-level variance; Var(e), individual level variance; ρ, intra-class correlation 
coefficient (ICC); AIC, Aikake’s Information Criterion of model fit 
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As discussed previously, GDP was included as a covariate in these models as it was 
considered to potentially confound the primary association of interest. However, in the 
present sample of countries, those which had enjoyed higher average levels of GDP over the 
previous 47 years also had a slight tendency to have been more unequal over this period 
(Pearson’s r=0.11). This association was not statistically significant, but it may have been 
enough to obscure the weak relationship between income inequality and peak flow. 
In the empty model, roughly 4% of the variance in peak flow rate was at the country rather 
than the individual level. Adding average inequality to the model explained only a small 
proportion of this variance (under 15%). Inspection of the AIC scores also shows that the 
addition average inequality did not improve the fit of the model. 
It is a notable difference between this and the other study outcomes that the covariates 
explained a substantial proportion of the country-level  variance (around 70%) as well as 
explaining some of the variance at the individual level (around 30%). It was GDP per capita, 
rather than the compositional effect of the individual level covariates, that explained most 
of this country-level variance. Adding GDP to a model including only the individual level 
variables explained an additional 61.68% of the level-2 variance. 
These results show that country-level GDP over time was an important positive predictor of 
individual peak flow rate, and that accounting for the effect of GDP revealed a significant 
negative association between accumulated inequality and this outcome. 
8.2.3 Sensitivity analyses 
I conducted a series of sensitivity analyses to test the robustness of these results. 
8.2.3.1 Unbalanced sample sizes 
The sample sizes within each country were strongly unbalanced in these analyses. The 
2006/7 Wave of share was a single survey covering 14 countries, with an average complete-
case sample size per country ranging from 1,032 (Ireland) to 3,020 (Belgium). The mean 
SHARE sample size per country was 2,302. By contrast, the 2006 waves of HRS and ELSA 
were single-country surveys with complete-case sample sizes of 13,685 and 8,977, 
respectively.  
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Previous work has reported that unbalanced sample sizes do not bias the outcome of 
multilevel models (Maas and Hox, 2005). However, the imbalance in this case is extremely 
large. I therefore replicated the above analyses using random sub-samples of HRS and ELSA 
equal in size to the mean SHARE per country sample. 
This sensitivity analysis showed no substantive changes to the estimates of the regression 
coefficients, the variance components, or their associated standard errors in either the grip 
strength or peak flow models. 
8.2.3.2 Comparable samples 
As mentioned above, the peak flow and grip strength results were run in separate complete-
case samples. In order to determine whether this had any effect on the results, I replicated 
the fully adjusted models using a sample with complete data for all of the covariates and all 
of the outcomes. This did not substantively alter the estimates of the coefficients, variance 
components, or their standard errors in either the grip strength or peak flow models. 
8.2.3.3 Non-linear effects of continuous covariates 
The main analyses assumed that the relationships between the continuous covariates (age, 
income, wealth, and GDP per capita) and the outcomes were linear. It is possible that these 
variables did not have linear relationships with the outcomes. For example, the relationship 
between personal income and health may decline with increasing income (Rehkopf et al., 
2008). 
Modelling the effects of these variables as strictly linear might have had an impact on the 
estimate of the primary association of interest. I therefore re-ran the fully adjusted models; 
first including a squared term for each of the continuous covariates, then including a cubed 
term. 
It should be noted that the intention of these sensitivity analyses was not to determine 
which was the ‘correct’ specification of the covariates, but to determine whether allowing 
for non-linear effects of the covariates altered the primary relationship. 
In the majority of cases, changes to the AIC scores showed that adding a non-linear term for 
the covariates substantially improved the fit of the models. However, adding the non-linear 
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terms they did not substantively alter the results of the grip strength or peak flow models in 
any other way. 
8.2.3.4 The role of individual countries 
In order to determine whether the results were being excessively influenced by any single 
country, I re-ran the fully adjusted models; excluding, and replacing each individual country 
in turn. 
In neither the grip strength nor peak flow models was the direction or significance of the 
primary relationship altered with any of these subtractions, although the strength of the 
association did vary slightly in some cases. 
8.2.3.5 Binary measures of the outcomes 
To determine whether the associations between average inequality and the outcomes were 
robust to treating them as binary variables, I re-coded both grip strength and peak flow as 
binary variables. These variables indicated whether the respondent was in the lowest fifth 
of the distribution. I then re-ran the fully adjusted HLMs as multilevel logistic regressions. 
In the case of grip strength, there was a significant positive relationship between average 
inequality and the odds of having low grip strength (OR=1.07, p<0.001). In the case of peak 
flow there was also a positive association, but it was not statistically significant (OR=1.06, 
p=0.06). 
8.2.3.6 The role of musculoskeletal conditions 
The grip strength measure was intended as a continuous measure of underlying physical 
functioning. However, in this older sample there was a risk that these results might be 
driven by extremely low grip strength scores, resulting from significant musculoskeletal 
disease.  
22,571 people in the overall sample reported a doctor diagnosis of arthritis or osteoporosis. 
14,274 of these were present in the baseline grip strength sample. People who reported 
either of these conditions scored substantially lower (Mean=28.2, SD=11.08) than people 
who did not report them (Mean=36.04, SD=11.62). A t-test showed this difference to be 
statistically significant (p<0.001).  
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I re-ran the fully adjusted model after excluding anyone reporting a doctor diagnosis of 
arthritis or osteoporosis. There were no changes to the regression coefficient or significance 
level of the primary association compared with the original model.  
8.2.3.7 The role of respiratory conditions 
As with the grip strength measure, the peak flow measure was intended as a continuous 
measure of underlying respiratory function. However, again as with grip strength, there was 
a risk that the results may have been driven by extremely low peak flow scores, resulting 
from significant respiratory disease.  
6,176 respondents in the peak flow baseline sample reported a doctor diagnosis of a 
respiratory condition (asthma or chronic lung disease). These respondents had a 
substantially lower mean peak flow rate (Mean=307.49, SD=145.59) than those not 
reporting a chronic respiratory condition (Mean=365.99, SD=152.48). A t-test showed that 
this difference was statistically significant (p<0.001). 
I re-ran the fully adjusted model after excluding anyone reporting diagnosis of asthma or a 
chronic lung disease. This did not change the results of the model. 
8.2.3.8 Summary 
These sensitivity analyses show that the negative association between average experience 
of income inequality and grip strength was robust to all changes to the sample and model 
specification. The peak flow results were also robust to almost all changes, only showing a 
null result when peak flow was coded as a binary outcome. 
8.3 Testing the effects of inequality during specific life-course periods 
The analyses reported in this section examined the relationship between people’s 
experience of income inequality during specific life-course periods and their subsequent grip 
strength and peak flow scores. The analytical procedure consisted of a sequence of 
hierarchical linear models (HLMs) with individuals nested within country-age cohorts. This 
procedure is described in detail in Chapter 7 (Section 7.2), and is briefly reiterated below. 
First an empty model was fitted. All of the covariates (age, gender, education, income, 
wealth, and country-level mean GDP per capita 1960-2006) were then added to the model 
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as a block. Separate models were then fitted adding inequality experience during early, mid, 
and late working life to the covariates-only model14. 
To help contextualise the results of these cohort-level analyses, cohorts were grouped into 
categories based on their experience of high levels of inequality during the three life-course 
periods in question. ‘High inequality’ for a given period was defined as a mean Gini 
coefficient equal to or higher than the top tertile of Gini coefficients for all country-years 
(30.85).  
The four categories of inequality experience were ‘All’ (the cohort experienced high 
inequality during all three periods), ‘2 periods’ (high inequality at two periods), ‘1 period’, 
and ‘no periods’. Figures 8.3 and 8.4 below show the mean grip strength and peak flow rate 
in each of these categories. 
 
Figure 8.3 Mean grip strength (Kg) by the number of life-course periods during which a respondent 
experienced high income inequality (error bars are 95% confidence intervals) 
                                                     
14
 To make the results of these, and later analyses, more comprehensible ‘experience of inequality during 
*early/mid/late+ working life’ is occasionally abbreviated to ‘*EARLY/MID/LATE+. For example, ‘experience of 
































All 2 period 1 period No periods
# of periods of high inequality
162 Objectively measured health 
 
 
Figure 8.4 Mean peak flow rate (L/Min) by the number of life course periods during which high inequality 
was experienced (error bars are 95% confidence intervals) 
Consistent with my expectations, and with the results of the accumulation analyses, Figure 
8.3 shows that members of cohorts who had experienced no periods of high inequality had 
the highest mean grip strength (Mean=36.49 Kg). However, there was not a stepwise 
relationship between the number of periods of high inequality experienced and mean grip 
strength. Members of cohorts who had experienced high inequality during one, two, or all 
three periods had similarly lower mean grip strength in comparison (31.36 Kg, 31.78Kg, and 
32.35Kg respectively). 
Figure 8.4 shows similar results for peak flow rate. Members of cohorts with no experience 
of high inequality had the highest average peak flow rate (Mean= 381.97 L/Min), whereas 
members of cohorts who had experienced one, two, or three periods of high inequality had 
similarly lower rates (347.37 L/Min, 348.06 L/Min, and 350.05 L/Min, respectively). 
8.3.1 Grip strength  
Table 8.3 shows that, consistent with my hypotheses, inequality experience during all three 
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Table 8.5 Associations (unstandardised β coefficients and 95% confidence intervals) between 
cohort level mean Gini during early, mid, and late working life, plus covariates, and 
individual grip strength (Kg); obtained from hierarchical linear models (32,534 individuals 
nested within 75 cohorts) 
 Empty Covariates 
only 
+EARLY +MID +LATE 
EARLY - - 
-0.16***           
(-0.24 , -0.08) 
- - 
MID - - - 
-0.25***           
(-0.32 , -0.18) 
- 
LATE - - - - 
-0.23***           




-0.36***           
(-0.39 , -0.32) 
-0.36***           
(-0.39 , -0.32) 
-0.39***           
(-0.42 , -0.36) 
-0.39***           
(-0.42 , -0.36) 
Male gender - 
16.6***         
(16.4 , 16.7) 
16.6***         
(16.4 , 16.7) 
16.6***         
(16.4 , 16.7) 
16.6***         
(16.4 , 16.7) 
ISCED 0  - 
-2.51***           
(-3.13 , -1.89) 
-2.48***          
(-3.10 , -1.86) 
-2.48***          
(-3.10 , -1.86) 
-2.53***          
(-3.15 , -1.91) 
ISCED 1 - 
-1.00***          
(-1.25 , -0.75) 
-0.99***          
(-1.24 , -0.74) 
-1.00***          
(-1.25 , -0.75) 
-1.00***          
(-1.25 , -0.75) 
ISCED 2 - 
-0.09              
(-0.38 , 0.19) 
-0.09               
(-0.37 , -0.19) 
-0.10               
(-0.39 , 0.18) 
-0.11               
(-0.39 , 0.17) 
ISCED 3 
(reference) 
- - - - - 
ISCED 4 - 
0.76***           
(0.36 , 1.15) 
0.75***         
(0.36 , 1.15) 
0.76***          
(0.36 , 1.15) 
0.77***           
(0.37 , 1.17) 
ISCED 5 - 
0.20               
(-0.04 , 0.44) 
0.20                
(-0.04 , 0.44) 
0.19               
(-0.47 , 0.43( 
0.18                






0.08***         
(0.04 , 0.12) 
0.08***         
(0.05 , 0.12) 
0.08***         
(0.05 , 0.12) 
0.09***         





0.08***        
(0.06 , 0.10) 
0.08***        
(0.05 , 0.12) 
0.08***        
(0.06 , 0.09) 
0.08***        
(0.06 , 0.09) 




0.01                
(-0.05 , 0.08) 
0.05                
(-0.01 , 0.11) 
0.03                
(-0.01 , 0.08) 
0.02                
(-0.03 , 0.07) 
Var(u) 13.16 2.46 2.05 1.29 1.36 
Var(e) 127.34 57.26 57.26 57.27 57.27 
ρ (%) 9.37 4.12 3.46 2.21 2.32 
% change in 
var(u) 
- -81.29 -16.71 -47.53 -44.71 
% change in 
var(e) 
- -55.03 0.00 0.02 0.02 
AIC 250297 224252 224241 224216 224220 
Bold text indicates statistical significance, asterisks indicate level of significance (*p<0.05; **p<0.01, 
***p<0.001); Var(u), country-level variance; Var(e), individual level variance; ρ, intra-class correlation 
coefficient (ICC); AIC, Aikake’s Information Criterion of model fit. 
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Table 8.3 also shows that, in the empty model, almost 10% of the variance in grip strength 
was at the level of the country-age cohort, rather than the individual. Adding the covariates 
to the model explained a large proportion of both the individual (55.03%) and cohort level 
variance (81.29%). Of the remaining variance in grip strength, 4.12% was at the cohort level. 
Adding inequality experience during early working life to the covariates-only model 
explained roughly 15% of the remaining cohort-level variance. Adding experience during 
mid working life to the covariates-only model explained roughly 50% of the cohort-level 
variance. Adding experience of inequality during late working life explained roughly 45%. 
Inconsistent with my hypothesis, inequality experience during early working life had the 
weakest association with subsequent grip strength. 
8.3.2 Peak flow rate  
Table 8.4 shows that, consistent with my hypotheses, inequality experience during all three 
life course periods was significantly negatively associated with individual peak flow rate. The 
table also shows that in the empty model roughly 10% of the variance in peak flow rate was 
at the level of the country-age cohort. Adding the covariates to the model explained the 
overwhelming majority of this between-cohorts variance (roughly 85%). Of the remaining 
variance, just over 2.5% was at the cohort level.  
Adding inequality experience during each of the separate life-course periods to the 
covariates-only model explained the cohort-level variance in roughly similar amounts 
(around 20%). Inequality experience during mid working life explained the most cohort-level 
variance (23.51%), and had the strongest association with the outcome. This is inconsistent 
with my prediction of a stronger effect of experience during early working life. Experience of 
inequality during late working life had the weakest association with the outcome, and 
explained the smallest proportion of the cohort-level variance (19.11%). 
It is notable that the associations found in these models were slightly smaller in magnitude 
than the association found in the accumulation model, and yet the standard errors were 
much smaller, and hence the estimates had a much higher level of statistical significance. 
Plausibly this was due to the substantially increased statistical power afforded by the higher 
number of level-2 units in the analysis.  
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Table 8.6 Associations (unstandardised β coefficients and 95% confidence intervals) between 
cohort level mean Gini during early, mid, and late working life, plus covariates, and 
individual peak flow rate (L/Min); obtained from hierarchical linear models (31,034 
individuals nested within 75 cohorts) 
 Empty Covariates 
only 
+EARLY +MID +LATE 
EARLY - - 
-2.20***          
(-3.26 , -1.13) 
- - 
MID - - - 
-2.26***           
(-3.30 , -1.22) 
- 
LATE - - - - 
-1.92***           




-4.30***          
(-4.80 , -3.80) 
-4.23***          
(-4.70 , -3.76) 
-4.49***          
(-4.95 , -4.02) 
-4.46***          
(-4.94 , -3.99) 
Male gender - 
133***          
(130 , 135) 
133***          
(130 , 135) 
133***          
(130 , 135) 
133***          
(130 , 135) 
ISCED 0  - 
-40.6***           
(-51.3 , 29.9) 
-39.5***            
(-50.2 , -28.8) 
-39.5***            
(-50.2 , -28.8) 
-40.1***                
(-50.8 , -29.4) 
ISCED 1 - 
-19.8***          
(-24.0 , -15.6) 
-19.3***             
(-16.6 , -7.25) 
-19.4***           
(-16.8 , -7.46) 
-19.5***           
(-23.7 , -15.3) 
ISCED 2 - 
-12.0***              
(-16.7 , -15.6) 
-11.9***              
(-16.6 , -7.25) 
-12.1***                 
(-16.8 , -7.46) 
-12.2***              
(-16.9 , -7.50) 
ISCED 3 
(reference) 
- - - - - 
ISCED 4 - 
11.8***           
(5.27 , 18.4) 
12.0***           
(5.47 , 18.60) 
12.2***              
(15.0 , 22.90) 
18.9***           
(14.9 , 22.80) 
ISCED 5 - 
19.0***           
(15.0 , 22.9) 
19.0***          
(15.1 , 23.00) 
19.0***          
(15.1 , 22.90) 
19.0***          






1.20***         
(0.56 , 1.83) 
1.22***             
(0.59 , 1.86) 
1.25***         
(0.62 , 1.89) 
1.26***          





1.82***         
(1.55 , 2.08) 
1.81***          
(1.54 , 2.07)        
1.79***       
(1.53 , 2.06) 
1.80***          
(1.53 , 2.06) 




3.34***          
(2.54 , 4.14) 
3.89***          
(3.12 , 4.67) 
3.53***         
(2.81 , 4.25) 
3.39***          
(2.66 , 4.12) 
Var(u) 2702.90 395.61 314.42 302.59 320.03 
Var(e) 20188.33 15117.37 15117.68 15118.28 15117.98 
ρ (%) 11.81 2.55 2.04 1.96 2.07 
% change in 
var(u) 
- -85.36 -20.52 -23.51 -19.11 
% change in 
var(e) 
- 25.12 0.00 0.01 0.00 
AIC 396004 386931 386919 386918 386921 
Bold text indicates statistical significance, asterisks indicate level of significance (*p<0.05; **p<0.01, 
***p<0.001); Var(u), country-level variance; Var(e), individual level variance; ρ, intra-class correlation 
coefficient (ICC); AIC, Aikake’s Information Criterion of model fit 
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8.3.3 Sensitivity analyses 
To test the robustness of these results, I ran the same set of sensitivity analyses as those 
described in section 8.2.3 for the accumulation models. These analyses showed that using 
comparable samples (see section 8.2.3.2), using non-linear terms for continuous covariates 
(see section 8.2.3.3), or excluding respondents with respiratory (see section 8.2.3.7) or 
musculoskeletal (see section 8.2.3.6) did not alter the direction or significance of the 
primary results. 
I also ran two additional sensitivity analyses specific to these single-period analyses. 
8.3.3.1 GDP during specific periods 
Country-level wealth is a particularly important covariate in terms of the way in which it 
might affect the relationship between experience of income inequality and health (see 
Chapter 6, section 6.7.1.5). It was therefore important to ensure that the effect of this 
variable was correctly modelled in these analyses.  
In the results reported above, GDP was entered as mean GDP per capita at the country level 
from 1960-2006. This was intended to adjust for people’s ‘experience of GDP’ across their 
lives. An alternative would be to adjust for people’s experience of GDP during the relevant 
life course period. For example, in the EARLY model, experience of inequality during early 
working life would be adjusted for (cohort level) experience of GDP over the same period 
(calculated in exactly the same way cohort-level inequality experience; see Chapter 6).  
In order to do this I first restricted the sample to members of cohorts with information on 
both inequality and GDP for all three life-course periods. This left a sample of 27,856 people 
nested within 61 cohorts. I then re-ran the fully adjusted grip strength and peak flow models 
with the original model specification (including average GDP per capita 1960-2006) and 
compared the results to models with the new specification (including average GDP only over 
the relevant period). 
In this restricted sample, the relationship between EARLY and grip strength weakened 
somewhat and became borderline non-significant (β=-0.11, p=0.06). The associations 
between MID and LATE and the outcome remained the same in this sample. Adding cohort-
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level GDP per capita during the relevant period to each single-period model did not further 
alter the results. 
In the restricted sample the relationships between EARLY, MID, and LATE, and peak flow 
were all strengthened slightly. However, there were no changes to significance levels. 
Adding cohort-level GDP per capita during the relevant periods to each single-period model 
increased the magnitude of the primary associations a little further, but did not change the 
results of the models in any substantive way. 
8.3.3.2 Separate samples for different periods 
For both outcomes, each of the fully adjusted single period models was re-run in a sample 
expanded to include all baseline sample respondents with inequality information during the 
specific period in question. For example, the EARLY model included everyone from the 
baseline sample who had inequality information for early working life, even if they did not 
have inequality information for mid or late working life. 
The results of these models were identical to those from the original sample.. 
8.3.3.3 Summary 
These sensitivity analyses show that the cohort level results for both peak flow and grip 
strength were largely robust to alternative samples and model specifications. 
8.4 Separating the effects of specific life-course periods 
These analyses used a path-analytic procedure to separate the effects of inequality 
experience during early, mid, and late working life into their direct effects and their indirect 
effects through subsequent periods. The analytical procedure is described in detail in 
Chapter 7 (section 7.3). 
8.4.1 Grip strength 
Table 8.7 gives all of the path coefficients calculated in the analyses, along with their 95% 
confidence intervals. These results are illustrated in Figure 8.5. 
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Figure 8.5 Path diagram showing standardized path coefficients relating inequality experience during early, 
mid, and late working life to individual grip strength (significance levels are indicated by asterisks; *p<0.05, 
**p<0.01, ***p<0.001) 
Table 8.7 Standardised beta coefficients (and 95% confidence intervals) for the direct, 
indirect, and total effects of average inequality during each life-course period on grip 
strength (32,534 individuals nested within 75 cohorts) 
 Total Direct Indirect 
EARLY -0.05 (-0.08 , -0.03) 0.02 (-0.02 , 0.06) -0.07 (-0.24 , 0.10) 
MID -0.10 (-0.14 , -0.06) -0.07 (-0.13 , -0.01) -0.03 (-0.06 , 0.01) 
LATE -0.03 (-0.07 , 0.01) -0.03 (-0.07 , 0.01) - 
Table 8.5 and Figure 8.7 show that the total effect of inequality experienced during early 
working life on grip strength was significantly negative. However, they show that this effect 
was largely driven by the indirect negative effect of EARLY through MID and LATE. The direct 
effect of EARLY was actually slightly (although non-significantly) positive.  
Table 8.7 shows that the total effect of LATE on grip strength was non-significant.  This is in 
contrast to the significant negative association found in the single-period models. However, 
it should be noted that the total effects of MID and LATE, as presented in Table 8.7 (and in 
all subsequent path analyses results) are not synonymous with the crude effects shown by 
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the single-period modes. The total effects of MID and LATE, as given in Table 8.7, are 
adjusted for the effects of the previous period(s). The total effects of each period are 
calculated as follows: 
1. The total effect of EARLY on grip strength is the sum of its indirect effect (through 
MID and LATE) and its direct effect. This is synonymous with the crude association 
between EARLY and grip strength as given by the single-period models. 
2. The total effect of MID on grip strength is the sum of its direct effect and its indirect 
effect through LATE, adjusting for the effect of EARLY.  
3. The total effect of LATE is its direct effect only. 
The results shown in Table 8.7 therefore show that, controlling for earlier experience, there 
is no significant association between LATE and grip strength. Controlling for earlier 
experience, however, did not weaken the effect of MID. Table 8.7 shows that both the 
direct and total effects of MID were significantly negative. 
Taken together these results suggest that the significant crude associations found in the 
single-period models might have been driven almost wholly by inequality experience during 
mid working life. This would alter the implications of the single-period results.  
If the effects of inequality were causal, as hypothesised, then exposure to higher levels of 
inequality during early working life would still tend to decrease grip strength due to its tight 
causal relationship with inequality experienced during mid working life. Inequality 
experience during mid working life would still have its negative effect. However, these 
results suggest that, after taking into account previous experience, increasing inequality 
during late working life would not necessarily have a strong effect on grip strength.  
8.4.2 Peak flow 
Figure 8.6 and Table 8.8 show that the total and direct effects of inequality experience 
during each life-course period were consistently negative. However, none of the direct 
effects were statistically significant.  
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Figure 8.6 Path diagram showing standardized path coefficients relating inequality experience during early, 
mid, and late working life to individual peak flow rate (significance levels are indicated by asterisks; *p<0.05, 
**p<0.01, ***p<0.001) 
Table 8.8 Standardised beta coefficients (and 95% confidence intervals) for the direct, 
indirect, and total effects of average inequality during each life-course period on peak flow 
rate (31,034 individuals nested within 75 cohorts) 
 Total Direct Indirect 
EARLY -0.06 (-0.09 , -0.03) -0.03 (-0.08 , 0.01) -0.03 (-0.24 , 0.18) 
MID -0.04 (-0.08 , 3.22x10
-3
) -0.02 (-0.09 , 0.04) -0.02 (-0.06 , 0.03) 
LATE -0.02 (-0.07 , 0.04) -0.02 (-0.07 , 0.04) - 
In terms of the total effects of each period, only the total effect of EARLY was statistically 
significant. The total effect of MID was on the borderline of statistical significance. This may 
indicate that the significant crude effects of each period found in the single-period models 
were largely driven by the effect of inequality experience during early working life.  
8.4.3 Sensitivity analyses 
In order to test the robustness of these results I adjusted for GDP experience during specific 
periods, as described in section 8.3.3.1, above. All of the models which constituted the path 
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analyses for each outcome were re-run in a sample confined to those with data on both 
inequality and GDP for all three life-course periods.  
In the case of grip strength, restricting the sample in this way did not alter the results 
substantively. However, additionally controlling for GDP during the separate life course 
periods rendered the negative direct effect of MID borderline non-significant (β=-0.06, 
p=0.052) and the negative direct effect of LATE borderline significant (β=-0.05, p=0.04).  
In other words, accounting for GDP during each period, the effect of inequality experience 
during MID and LATE working life on grip strength appeared more equal. 
In the case of peak flow rate, the results of the path analysis were not substantively changed 
either in the restricted sample or when adjusting for GDP during the separate life-course 
periods. 
8.5 Comparing life-course models 
In order to compare different models of inequality’s action over the life-course I fitted 
several nested multi-level logistic regression models (individuals within country-age 
cohorts). The analytical procedure is given in detail in Chapter 7 (section 7.4), and reiterated 
briefly below: 
First, a baseline model was fitted which included measures of inequality experience during 
all three life-course periods, along with multiplicative interaction terms for every possible 
two and three-way interaction between these variables. Subsequent models placed 
constraints on this saturated model. The unconstrained accumulation model included terms 
for each life-course period but no interaction terms. The constrained accumulation 
constrained the effects of inequality experience at each period to be equal by including only 
the mean level of inequality across all three periods. The EARLY, MID, and LATE critical 
period models set the effects of the other periods to zero by excluding them from the 
model. All of these models were fully adjusted for age, gender, income, wealth, education, 
and mean GDP per capita (1960-2006). 
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 The results tables in the following sections show the results of a comparison of these 
models. For the sake of clarity, only statistics relevant to comparisons of model fit are 
shown. 
8.5.1 Grip strength 
Table 8.9 Likelihood ratio (LR) test statistics of constrained life-course models (of the effect 
of inequality on grip strength) against a saturated model, along with log likelihood and AIC 
estimates of model fit (32,534 individuals nested within 75 cohorts) 
 Saturated Unconstr’ Constr’ EARLY crit’ MID crit’ LATE crit’ 
Log likelihood -112088 -112092 -112096 -112106 -112094 -112096 
LR test chi2 - 9.39 16.97** 37.27*** 13.01* 16.60* 
AIC 224215 224217 224220 224241 224216 224220 
Bold text indicates statistical significance, asterisks indicate level of significance (*p<0.05; **p<0.01, 
***p<0.001) 
Table 8.9 shows that when different life-course models of the effect of inequality on grip 
strength were compared, only the unconstrained accumulation model did not fit the data 
significantly worse than the saturated model. This is consistent with my hypothesis, in that I 
predicted that the most parsimonious model should allow for an effect of inequality during 
all three life-course periods. It is also consistent with my hypothesis that the effect should 
be allowed to differ between periods. However, it should be noted that, although the LR 
test statistic shows that the MID critical period fit the data significantly worse than the 
saturated model, the AIC scores show that this model fit the data almost as well as the 
unconstrained accumulation model. Comparing the MID critical model to the unconstrained 
model using an LR test (see Table 8.10) showed that it was not a significantly worse fit to the 
data. This is not consistent with my hypotheses, which predicted that inequality throughout 
the life-course should be important for subsequent grip strength.  
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Table 8.10 Likelihood ratio (LR) test statistics of constrained accumulation and critical period 
life-course models (of the effect of inequality on individual grip strength) against the 
unconstrained accumulation model, along with log likelihood and AIC estimates of model fit 
(32,534 individuals nested within 75 cohorts) 
 Unconstrained Constrained EARLY crit’ MID crit’ LATE crit’ 
Log likelihood -112092 -112096 -112106 -112094 -112096 
LR test chi2 - 7.58* 27.88*** 3.62 7.22* 
AIC 224217 224220 224241 224216 224220 
Bold text indicates statistical significance, asterisks indicate level of significance (*p<0.05; **p<0.01, 
***p<0.001) 
8.5.2 Peak flow rate 
Table 8.11 Likelihood ratio (LR) test statistics of constrained life-course models (of the effect 
of inequality on peak flow rate) against a saturated model, along with log likelihood and AIC 
estimates of model fit (31,034 individuals nested within 75 cohorts) 
 Saturated Unconstr’ Constr’ EARLY crit’ MID crit’ LATE crit’ 
Log likelihood -193436 -193444 -193444 -193445 -193445 -193446 
LR test chi2 - 14.84** 15.13* 18.38** 17.21** 20.51** 
AIC 386912 386919 386915 386919 386918 386921 
Bold text indicates statistical significance, asterisks indicate level of significance (*p<0.05; **p<0.01, 
***p<0.001) 
Table 8.11 shows that all of the constrained models of the effect of inequality on peak flow 
rate were significantly worse fitting than the saturated model. This is consistent with the 
hypothesised effect of inequality during all three life-course periods, but also suggests that 
allowing for interactions between the effects of inequality experience during different 
periods offered an explanatory advantage over the other models.  
Next to the saturated model, the unconstrained and constrained accumulation models were 
the next best fitting (according to their log-likelihood scores). Comparing the constrained 
accumulation and critical period models against the unconstrained accumulation model (see 
Table 8.12) showed that none of the former were significantly worse fitting than the latter.  
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Table 8.12 Likelihood ratio (LR) test statistics of constrained accumulation and critical period 
life-course models (of the effect of inequality on individual peak flow rate) against the 
unconstrained accumulation model, along with log likelihood and AIC estimates of model fit 
(31,034 individuals nested within 75 cohorts) 
 Unconstrained Constrained EARLY crit’ MID crit’ LATE crit’ 
Log likelihood -193444 -193444 -193445 -193445 -193446 
LR test chi2 - 0.30 3.55 2.37 5.67 
AIC 386919 386915 386919 386918 386921 
Bold text indicates statistical significance, asterisks indicate level of significance (*p<0.05; **p<0.01, 
***p<0.001) 
8.6 Single cohort replication 
As described in Chapter 7 (section 7.6), the accumulation and single period analyses were 
replicated in a sample restricted to 4,165 people forming a single age cohort (consisting of 
people born between 1951 and 1953, inclusive), nested within the 16 study countries. Aside 
from the restricted sample the models used were identical to those described in the above 
sections.  
8.6.1 Grip strength 
In the single cohort, mean country-level inequality between 1960 and 2006 remained 
significantly negatively associated with individual grip strength (β=-0.36, p<0.001). 
The significant negative associations found in the single-period models were also replicated. 
Further, in this single cohort, the apparently detrimental effects of inequality experience 
during early (β=-0.30, p<0.001), mid (β=-0.33, p<0.001), and late (β=-0.27, p<0.001) working 
life were actually slightly stronger than in the full sample. 
These results demonstrate that the pattern of results found in the accumulation and single-
period models were not unique to the original sample or to the original model specification, 
but were robust to drastic changes in the way the models were carried out. 
8.6.2 Peak flow 
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In the single cohort, the overall pattern of results of the accumulation and single-period 
models was replicated. Accumulated inequality experience and experience during all three 
life-course periods was negatively associated with subsequent peak flow rate. 
The strength of the association between accumulated experience of inequality and the 
outcome was attenuated slightly but remained statistically significant (β=-2.47, p<0.05). The 
association between experience of inequality during early working life and the outcome 
increased slightly and retained statistical significance (β=-2.73, p<0.05). However, the 
associations between experience of inequality during mid and late working life and the 
outcome were attenuated and were not statistically significant (β=-1.81, and β=-1.92, 
respectively). 
8.7 Mediation 
The above results show an apparently detrimental effect of inequality on both grip strength 
and peak flow rate. This section describes the results of analyses examining whether this 
apparent effect was mediated by health behaviour, social capital, or government social 
spending. The analytical procedure is described in detail in Chapter 7 (section 7.7) and is 
briefly reiterated here. 
The analyses were split up into three separate blocks concerning health behaviour, social 
capital, and government social spending. In the health behaviour block the fully adjusted 
accumulation and single period models were re-run in a sample which excluded 
respondents without complete data on smoking history, physical activity, or alcohol 
consumption. These variables were then added to the model in a step-wise fashion and any 
change in the coefficient of the relationship between the primary predictor (inequality 
experience) and the outcome was noted. This process was repeated for the social capital 
(trust and social participation), and social spending (government social spending per capita) 
blocks. 
It should be noted that, although these models were fully adjusted for all of the original 
covariate (age, gender, education, income, wealth, and GDP per capita), coefficients for 
these variables are not reported in the tables. 
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8.7.1 Health behaviour 
8.7.1.1 Grip strength 
Table 8.13 Associations (unstandardised β coefficients and 95% confidence intervals) 
between individual grip strength (Kg), and country level mean Gini coefficient from 1960-
2006 and indicators of health behaviour, obtained from hierarchical linear regressions 









-0.30***               
(-0.44 , -0.17) 
-0.30***               
(-0.44 , -0.17) 
-0.30***               
(-0.43 , -0.17) 
-0.30***               
(-0.43 , -0.17) 
Never smoked - 
0.19*              
(0.04 , 0.35) 




0.18*              
(0.02 , 0.33) 
Physically inactive - - 
-2.92***               
(-3.16 , -2.67) 
-2.91***               
(-3.15 , -2.67) 
Drink regularly - - - 
0.71***            
(0.43 , 1.00) 
Var(u) 0.97 0.96 0.88 0.90 
Var(e) 56.23 56.22 55.47 55.44 
ρ (%) 1.69 1.67 1.56 1.59 
% change in 
var(u) 
- -1.30 -8.03 2.21 
% change in 
var(e) 
- -0.02 -1.33 -0.06 
AIC 278836.2 278832.1 278288.9 278266.3 
Bold text indicates statistical significance, asterisks indicate level of significance (*p<0.05; **p<0.01, 
***p<0.001); Var(u), country-level variance; Var(e), individual level variance; ρ, intra-class correlation 






177 Objectively measured health 
 
Table 8.14 Associations (unstandardised β coefficients and 95% confidence intervals) 
between individual grip strength (Kg), and cohort  level mean Gini coefficient from during 
early working life and indicators of health behaviour, obtained from hierarchical linear 
regressions (32,099 individuals nested within 75 cohorts) 







-0.16***               
(-0.24 , -0.08) 
-0.16***               
(-0.24 , -0.08) 
-0.17***               
(-0.28 , -0.09) 
-0.17***               
(-0.28 , -0.09) 
Never smoked - 
0.04                       
(-0.13 , 0.21) 
0.004                     
(-0.17 , 0.18) 
0.03                       
(-0.15 , 0.20) 
Physically inactive - - 
-2.97***               
(-3.27 , -2.66) 
-2.96***               
(-3.26 , -2.66) 
Drink regularly - - - 
0.54***           
(0.23 , 0.85) 
Var(u) 2.05 2.05 1.86 1.87 
Var(e) 57.22 57.22 56.58 56.55 
ρ (%) 3.46 3.46 3.18 3.21 
% change in 
var(u) 
- -0.12 -9.37 0.80 
% change in 
var(e) 
- -0.00 -1.12 -0.04 
AIC 221221 221223 220858 220848 
Bold text indicates statistical significance, asterisks indicate level of significance (*p<0.05; **p<0.01, 
***p<0.001); Var(u), country-level variance; Var(e), individual level variance; ρ, intra-class correlation 
coefficient (ICC); AIC, Aikake’s Information Criterion of model fit. 
Table 8.13 shows that, in the accumulation models, never having smoked was significantly 
positively related to grip strength. However, in the single-period models (Tables 8.14-8.16), 
this association was not present. This might indicate that the relationship between smoking 
history and grip strength was driven to some extent by a cohort effect; that some of the 
variation in grip strength, which was explained by smoking in the accumulation model 
(where individuals were nested within countries), was explained by differences between age 
cohorts in the single-period models (where individuals were nested within country-age 
cohorts). The tables show that this effect did not obtain for physical inactivity. Physical 
inactivity was significantly negatively associated with grip strength in the accumulation and 
all the single-period models. 
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Table 8.15 Associations (unstandardised β coefficients and 95% confidence intervals) 
between individual grip strength (Kg), and cohort  level mean Gini coefficient from during 
mid working life and indicators of health behaviour, obtained from hierarchical linear 
regressions (32,099 individuals nested within 75 cohorts) 







-0.25***               
(-0.31 , -0.18) 
-0.25***               
(-0.31 , -0.18) 
-0.25***               
(-0.31 , -0.19) 
-0.25***               
(-0.31 , -0.19) 
Never smoked - 
0.04                       
(-0.13 , 0.21) 
0.004                     
(-0.17 , 0.18) 
0.03                       
(-0.15 , 0.20) 
Physically inactive - - 
-2.97***               
(-3.28 , -2.67) 
-2.97***               
(-3.28 , -2.67) 
Drink regularly - - - 
0.54***           
(0.22 , 0.85) 
Var(u) 1.30 1.30 1.12 1.14 
Var(e) 57.23 57.23 56.59 56.57 
ρ (%) 2.23 2.22 1.94 1.97 
% change in 
var(u) 
- -0.19 -13.78 1.22 
% change in 
var(e) 
- 0.00 -1.12 -0.04 
AIC 221197 221199 220832 220822 
Bold text indicates statistical significance, asterisks indicate level of significance (*p<0.05; **p<0.01, 
***p<0.001); Var(u), country-level variance; Var(e), individual level variance; ρ, intra-class correlation 
coefficient (ICC); AIC, Aikake’s Information Criterion of model fit. 
Tables 8.14-8.16 also show a positive association between contemporary alcohol 
consumption and grip strength. The most likely cause of this association in this older 
population is reverse causation. Older people who are still able to drink regularly are likely 
to be healthier on average. 
Finally, Table 8.13 shows that, contrary to my hypothesis, the relationship between country-
level average inequality and grip strength was unaffected by adjustment for smoking 
history, current physical activity, or regular alcohol consumption. Tables 8.14 through 8.16 
similarly show that the apparently detrimental effect of inequality experience during each of 
the three life course periods did was also not affected by adjustment for these factors. 
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Table 8.16 Associations (unstandardised β coefficients and 95% confidence intervals) 
between individual grip strength (Kg), and cohort  level mean Gini coefficient from during 
mid working life and indicators of health behaviour, obtained from hierarchical linear 
regressions (31,876 individuals nested within 75 cohorts) 







-0.23***               
(-0.29 , -0.16) 
-0.23***               
(-0.29 , -0.16) 
-0.22***               
(-0.28 , -0.16) 
-0.22***               
(-0.28 , -0.16) 
Never smoked - 
0.04                       
(-0.14 , 0.21) 
-0.002                     
(-0.17 , 0.17) 
0.03                       
(-0.15 , 0.19) 
Physically inactive - - 
-2.96***               
(-3.26 , -2.66) 
-2.95***               
(-3.26 , -2.65) 
Drink regularly - - - 
0.54***           
(0.22 , 0.85) 
Var(u) 1.37 1.37 1.26 1.28 
Var(e) 57.23 57.23 56.59 56.57 
ρ (%) 2.34 2.33 2.18 2.21 
% change in 
var(u) 
- -0.05 -7.61 1.16 
% change in 
var(e) 
- 0.00 -1.12 -0.04 
AIC 221201 221203 220839 220830 
Bold text indicates statistical significance, asterisks indicate level of significance (*p<0.05; **p<0.01, 
***p<0.001); Var(u), country-level variance; Var(e), individual level variance; ρ, intra-class correlation 
coefficient (ICC); AIC, Aikake’s Information Criterion of model fit. 
8.7.1.2 Peak flow 
Tables 8.17-8.20 show that never having smoked was significantly positively associated with 
peak flow rate in the accumulation and single period models. Physical inactivity was also 
significantly negatively associated with this outcome in all of these analyses. Alcohol 
consumption was not related to peak flow rate in any of the analyses. 
Table 8.17 shows that, consistent with my hypotheses, the association between 
accumulated experience of inequality and the outcome was attenuated when adjusting for 
smoking history and physical inactivity. However this attenuation was very slight; and 
further adjusting for alcohol consumption resulted in no further attenuation. 
This pattern was also reflected in Table 8.20. The magnitude of the association between 
LATE and the outcome decreased slightly when indicators of never having smoked and being 
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physically inactive were added to the model. However, this pattern did not obtain for the 
EARLY and MID models (Tables 8.18 and 8.19). In these models adding the smoking and 
physical inactivity indicators caused the magnitude of the primary association to increase 
rather than decrease.  
These small and inconsistent changes in the magnitude of the primary associations are not 
consistent with a strong mediating role for health behaviour in the relationship between 
inequality and peak flow rate. 
Table 8.17 Associations (unstandardised β coefficients and 95% confidence intervals) 
between individual peak flow rate (L/min), and country level mean Gini coefficient from 
1960-2006 and indicators of health behaviour, obtained from hierarchical linear regressions 
(38,463 individuals nested within 16 countries) 







-2.95*                   
(-5.25 , -0.65) 
-2.93*                   
(-5.31 , -0.65) 
-2.90*                   
(-5.26 , -0.55) 
-2.91*                   
(-5.26 , -0.55) 
Never smoked - 
12.91***        
(10.32 , 15.51) 
12.52***          
(9.93 , 15.11) 
12.59***           
(10.00 , 15.19) 
Physically inactive - - 
-27.85***             
(-32.10 , -23.60) 
-27.83***              
(-32.08 , -23.58) 
Drink regularly - - - 
1.73                        
(-3.09 , 6.55) 
Var(u) 275.73 294.19 288.24 288.21 
Var(e) 15404.58 15365.81 15300.49 15300.18 
ρ (%) 1.76 1.88 1.85 1.85 
% change in 
var(u) 
- 6.69 -2.03 -0.01 
% change in 
var(e) 
- -0.25 -0.43 -0.00 
AIC 480115.97 480022.78 479860.00 479861.50 
Bold text indicates statistical significance, asterisks indicate level of significance (*p<0.05; **p<0.01, 
***p<0.001); Var(u), country-level variance; Var(e), individual level variance; ρ, intra-class correlation 
coefficient (ICC); AIC, Aikake’s Information Criterion of model fit. 
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Table 8.18 Associations (unstandardised β coefficients and 95% confidence intervals) 
between individual peak flow rate (L/min), and cohort  level mean Gini coefficient from 
during early working life and indicators of health behaviour, obtained from hierarchical 
linear regressions (30,626 individuals nested within 75 cohorts) 







-2.16***                
(-3.23 , -1.09) 
-2.22***                
(-3.31 , -1.13) 
-2.27***                
(-3.32 , -1.23) 
-2.27***                
(-3.32 , -1.23) 
Never smoked - 
13.04***            
(10.18 , 15.90) 
12.67***            
(9.82 , 15.53) 
12.64***           
(9.77 , 15.50) 
Physically inactive - - 
-29.61***              
(-34.72 , -24.50) 
29.62***           
(34.73 , -24.51) 
Drink regularly - - - 
-0.88                     
(-6.12 , 4.37) 
Var(u) 317.56 328.79 300.50 300.54 
Var(e) 15097.43 15057.03 14996.62 14996.62 
ρ (%) 2.06 2.14 1.96 1.96 
% change in 
var(u) 
- 3.54 -8.60 0.01 
% change in 
var(e) 
- -0.27 -0.40 0.00 
AIC 381794 381716 381589 381591 
Bold text indicates statistical significance, asterisks indicate level of significance (*p<0.05; **p<0.01, 
***p<0.001); Var(u), country-level variance; Var(e), individual level variance; ρ, intra-class correlation 
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Table 8.19 Associations (unstandardised β coefficients and 95% confidence intervals) 
between individual peak flow rate (L/min), and cohort  level mean Gini coefficient from 
during mid working life and indicators of health behaviour, obtained from hierarchical linear 
regressions (30,626 individuals nested within 75 cohorts) 







-2.19***                
(-3.24 , -1.14) 
-2.20***                
(-3.27 , -1.13) 
-2.21***                
(-3.25 , -1.18) 
-2.21***                
(-3.25 , -1.18) 
Never smoked - 
13.00***            
(10.13 , 15.85) 
12.62***            
(9.77 , 15.48) 
12.59***           
(9.72 , 15.45) 
Physically inactive - - 
-29.53***              
(-34.64 , -24.42) 
29.54***           
(34.65 , -24.43) 
Drink regularly - - - 
-0.87                     
(-6.11 , 4.37) 
Var(u) 308.82 322.75 298.38 298.43 
Var(e) 15098.04 15057.63 14997.22 14997.22 
ρ (%) 2.00 2.10 1.95 1.95 
% change in 
var(u) 
- 4.51 -7.55 0.02 
% change in 
var(e) 
- -0.27 -0.40 0.00 
AIC 381793 381716 381590 381592 
Bold text indicates statistical significance, asterisks indicate level of significance (*p<0.05; **p<0.01, 
***p<0.001); Var(u), country-level variance; Var(e), individual level variance; ρ, intra-class correlation 
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Table 8.20 Associations (unstandardised β coefficients and 95% confidence intervals) 
between individual peak flow rate (L/min), and cohort  level mean Gini coefficient from 
during mid working life and indicators of health behaviour, obtained from hierarchical linear 
regressions (30,626 individuals nested within 75 cohorts) 







-1.84***                
(-2.86 , -0.82) 
-1.80***                
(-2.84 , -0.76) 
-1.73***                
(-2.75 , -0.72) 
-1.73***                
(-2.75 , -0.71) 
Never smoked - 
12.95***            
(10.09 , 15.81) 
12.59***            
(9.73 , 15.44) 
12.55***           
(9.68 , 15.41) 
Physically inactive - - 
-29.37***              
(-34.48 , -24.26) 
29.38***           
(34.49 , -24.27) 
Drink regularly - - - 
-0.89                     
(-6.13 , 4.35) 
Var(u) 326.65 344.45 325.66 325.69 
Var(e) 15098.04 15057.33 14996.92 14996.92 
ρ (%) 2.12 2.24 2.13 2.13 
% change in 
var(u) 
- -5.45 -5.45 0.01 
% change in 
var(e) 
- -0.27 -0.40 0.00 
AIC 381796 381720 381595 381597 
Bold text indicates statistical significance, asterisks indicate level of significance (*p<0.05; **p<0.01, 
***p<0.001); Var(u), country-level variance; Var(e), individual level variance; ρ, intra-class correlation 
coefficient (ICC); AIC, Aikake’s Information Criterion of model fit 
8.7.2 Social capital 
8.7.2.1 Grip strength 
Tables 8.21-8.24 show that low trust predicted significantly lower grip strength in the 
accumulation and single-period models. Similarly social participation predicted significantly 
higher grip strength in all of the models. It is notable these associations are comparable in 
magnitude to the apparent effect of experience of income inequality in these models. This 
might imply that the detrimental effects of inequality on grip strength could be ‘offset’ by 
high trust or social participation. However this interpretation of the results is complicated by 
the possibility of reverse causation; possibilities for social participation, particularly, are 
likely improved by better physical functioning. 
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Table 8.21 shows that, contrary to my hypothesis, the negative association between 
accumulated experience of inequality and grip strength was not attenuated when adjusting 
for trust and social participation. Similarly, Tables 8.22-8.24 also show no attenuation of the 
primary association of interest when adjusting for these indicators of social capital.  
Table 8.21 Associations (unstandardised β coefficients and 95% confidence intervals) 
between individual grip strength (Kg), and country level mean Gini coefficient from 1960-
2006 and indicators of social capital, obtained from hierarchical linear regressions (39,825 
individuals nested within 16 countries) 
 Adjusted for original 
covariates 
+Trust +Social participation 
Mean Gini -0.30*** (-0.44 , -0.17) -0.30*** (-0.44 , -0.16) -0.30*** (-0.44 , -0.16) 
Low trust - -0.31*** (-0.49 , -0.13) -0.24** (-0.42 , -0.06) 
Participate socially - - 0.76*** (0.61 , 0.92) 
Var(u) 0.96 0.98 1.00 
Var(e) 56.02 56.00 55.88 
ρ (%) 1.69 1.73 1.76 
% change in var(u) - 2.36 1.64 
% change in var(e) - -0.03 -0.23 
AIC 276358.4 276349 276260.1 
Bold text indicates statistical significance, asterisks indicate level of significance (*p<0.05; **p<0.01, 
***p<0.001); Var(u), country-level variance; Var(e), individual level variance; ρ, intra-class correlation 
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Table 8.22 Associations (unstandardised β coefficients and 95% confidence intervals) 
between individual grip strength (Kg), and cohort level mean Gini coefficient during early 
working life and indicators of social capital, obtained from hierarchical linear regressions 
(31,876 individuals nested within 75 countries) 
 Adjusted for original 
covariates 
+Trust +Social participation 
EARLY -0.16*** (-0.24 , -0.08) -0.16*** (-0.24 , -0.08) -0.16*** (-0.24 , -0.07) 
Low trust - -0.28** (-0.48 , -0.07) -0.22* (-0.43 , -0.01) 
Participate socially - - 0.59*** (0.41 , 0.77) 
Var(u) 2.05 2.07 2.07 
Var(e) 57.05 57.04 56.96 
ρ (%) 3.47 3.50 3.51 
% change in var(u) - 1.03 0.10 
% change in var(e) - -0.02 -0.13 
AIC 219592.77 219587.77 219547.70 
Bold text indicates statistical significance, asterisks indicate level of significance (*p<0.05; **p<0.01, 
***p<0.001); Var(u), country-level variance; Var(e), individual level variance; ρ, intra-class correlation 
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Table 8.23 Associations (unstandardised β coefficients and 95% confidence intervals) 
between individual grip strength (Kg), and cohort level mean Gini coefficient during mid 
working life and indicators of social capital, obtained from hierarchical linear regressions 
(31,876 individuals nested within 75 countries) 
 Adjusted for original 
covariates 
+Trust +Social participation 
MID -0.25*** (-0.32 , -0.18) -0.25*** (-0.31 , -0.18) -0.25*** (-0.31 , -0.18) 
Low trust - -0.27* (-0.47 , -0.06) -0.22* (-0.42 , -0.01) 
Participate socially - - 0.59*** (0.41 , 0.77) 
Var(u) 1.29 1.31 1.31 
Var(e) 57.06 57.05 56.97 
ρ (%) 2.21 2.25 2.25 
% change in var(u) - -1.88 0.06 
% change in var(e) - 0.02 0.13 
AIC 219568.55 219563.95 219523.95 
Bold text indicates statistical significance, asterisks indicate level of significance (*p<0.05; **p<0.01, 
***p<0.001); Var(u), country-level variance; Var(e), individual level variance; ρ, intra-class correlation 
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Table 8.24 Associations (unstandardised β coefficients and 95% confidence intervals) 
between individual grip strength (Kg), and cohort level mean Gini coefficient during  late 
working life and indicators of social capital, obtained from hierarchical linear regressions 
(31,876 individuals nested within 75 countries) 
 Adjusted for original 
covariates 
+Trust +Social participation 
LATE -0.23*** (-0.29 , -0.16) -0.23*** (-0.29 , -0.16) -0.22*** (-0.29 , -0.16) 
Low trust - -0.28** (-0.48 , -0.07) -0.22* (-0.43 , -0.02) 
Participate socially - - 0.59*** (0.41 , 0.77) 
Var(u) 1.35 1.37 1.37 
Var(e) 57.06 57.05 56.97 
ρ (%) 2.31 2.34 2.36 
% change in var(u) - -1.33 -0.59 
% change in var(e) - 0.02 0.13 
AIC 219571.78 219566.84 219527.23 
Bold text indicates statistical significance, asterisks indicate level of significance (*p<0.05; **p<0.01, 
***p<0.001); Var(u), country-level variance; Var(e), individual level variance; ρ, intra-class correlation 
coefficient (ICC); AIC, Aikake’s Information Criterion of model fit. 
8.7.2.2 Peak flow 
As with the grip strength results above, Tables 8.25-8.28 show that, in both the 
accumulation and single-period models, people with low trust had significantly lower peak 
flow rates and people who participated socially had significantly higher peak flow rates.  
Tables 8.25-8.28 also show that, consistent with my hypothesis, the apparently detrimental 
effects of both accumulated experience of inequality and experience during each specific 
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Table 8.25 Associations (unstandardised β coefficients and 95% confidence intervals) 
between individual peak flow rate (L/min), and country level mean Gini coefficient from 
1960-2006 and indicators of social capital, obtained from hierarchical linear regressions 
(38,102 individuals nested within 16 countries) 
 Adjusted for original 
covariates 
+Trust +Social participation 
Mean Gini 
-2.94*                            
(-5.24 , -0.64) 
-2.85*                                
(-5.14 , -0.55) 
-2.87*                                   
(-5.11 , -0.63) 
Low trust - 
-9.86***               (12.95 
, -6.78) 
-8.47***                         
(-11.56 , -5.38) 
Participate socially - - 
14.49***                   
(11.83 , 17.15) 
Var(u) 275.56 274.43 261.55 
Var(e) 15388.87 15373.18 15327.75 
ρ (%) 1.76 1.75 1.68 
% change in var(u) - -0.41 -4.69 
% change in var(e) - -0.10 -0.30 
AIC 475572.13 475534.84 475423.19 
Bold text indicates statistical significance, asterisks indicate level of significance (*p<0.05; **p<0.01, 
***p<0.001); Var(u), country-level variance; Var(e), individual level variance; ρ, intra-class correlation 








189 Objectively measured health 
 
Table 8.26 Associations (unstandardised β coefficients and 95% confidence intervals) 
between individual peak flow rate (L/Min), and cohort level mean Gini coefficient during 
early working life and indicators of social capital, obtained from hierarchical linear 
regressions (30,378 individuals nested within 75 countries) 
 Adjusted for original 
covariates 
+Trust +Social participation 
EARLY 
-2.20***                         
(-3.25 , -1.15) 
-2.08 ***                        
(-3.14 , -1.03) 
2.09***                          
(-3.12 , -1.06) 
Low trust - 
-8.78***                        
(-12.23 , -5.33) 
-7.60***                        
(-11.06 , -4.15) 
Participate socially - - 
12.78***                       
(9.82 , 15.74) 
Var(u) 305.52 305.74 288.17 
Var(e) 15137.04 15124.63 15091.09 
ρ (%) 1.98 1.98 1.87 
% change in var(u) - 0.07 -5.75 
% change in var(e) - -0.08 -0.22 
AIC 378780.25 378757.34 378687.84 
Bold text indicates statistical significance, asterisks indicate level of significance (*p<0.05; **p<0.01, 
***p<0.001); Var(u), country-level variance; Var(e), individual level variance; ρ, intra-class correlation 
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Table 8.27 Associations (unstandardised β coefficients and 95% confidence intervals) 
between individual peak flow rate (L/min), and cohort level mean Gini coefficient during mid 
working life and indicators of social capital, obtained from hierarchical linear regressions 
(30,378 individuals nested within 75 countries) 
 Adjusted for original 
covariates 
+Trust +Social participation 
MID -2.23***                         
(-3.26 , -1.19) 
-2.15 ***                        
(-3.18 , -1.12) 
-2.16***                          
(-3.16 , -1.16) 
Low trust 
- 
-8.89***                        
(-12.33 , -5.44) 
-7.72***                        
(-11.17 , -4.26) 
Participate socially 
- - 
12.79***                       
(9.83 , 15.75) 
Var(u) 297.00 294.29 276.35 
Var(e) 15137.65 15125.24 15091.70 
ρ (%) 1.92 1.91 1.80 
% change in var(u) - -0.91 -6.09 
% change in var(e) - -0.08 -0.22 
AIC 378779.63 378756.09 378686.53 
Bold text indicates statistical significance, asterisks indicate level of significance (*p<0.05; **p<0.01, 
***p<0.001); Var(u), country-level variance; Var(e), individual level variance; ρ, intra-class correlation 
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Table 8.28 Associations (unstandardised β coefficients and 95% confidence intervals) 
between individual peak flow rate (L/Min), and cohort level mean Gini coefficient during  late 
working life and indicators of social capital, obtained from hierarchical linear regressions 
(30,378 individuals nested within 75 countries) 
 Adjusted for original 
covariates 
+Trust +Social participation 
LATE -1.88***                         
(-2.88 , -0.88) 
-1.83 ***                        
(2.83 , -0.83) 
-1.81***                          
(-2.79 , -0.84) 
Low trust 
- 
-8.95***                        
(-12.40 , -5.51) 
-7.89***                        
(-11.24 , -4.34) 
Participate socially 
- - 
12.75***                       
(9.79 , 15.71) 
Var(u) 314.99 310.16 293.83 
Var(e) 15137.65 15125.24 15091.40 
ρ (%) 2.04 2.01 1.91 
% change in var(u) - -1.53 -5.26 
% change in var(e) - -0.08 -0.22 
AIC 378783.13 378759.22 378690.13 
Bold text indicates statistical significance, asterisks indicate level of significance (*p<0.05; **p<0.01, 
***p<0.001); Var(u), country-level variance; Var(e), individual level variance; ρ, intra-class correlation 
coefficient (ICC); AIC, Aikake’s Information Criterion of model fit 
8.7.3 Government social spending 
8.7.3.1 Grip strength 
Table 8.29 shows that mean government social spending per capita from 1980-2006 was not 
significantly related to grip strength in the accumulation model. This was also true in the 
LATE single-period model (Table 8.32). However, in the EARLY and MID single-period 
models, social spending was significantly positively related to grip strength (Tables 8.30 and 
8.31).  
The non-significant association between social spending and grip strength in the 
accumulation model could be due to a reduction in statistical power resulting from adding a 
further country-level predictor to the model. However, this is not likely to be the cause of 
the lack of significant association in the LATE single-period model, as this model has ample 
statistical power deriving from its large number of level-2 units. Instead, this pattern of 
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results might indicate a complex relationship between income inequality and government 
social spending as predictors of grip strength over the life-course. This possibility is 
discussed in more detail in the discussion section at the end of this chapter. 
Table 8.29 further shows that, consistent with my hypothesis, the negative association 
between accumulated experience of inequality and grip strength was somewhat attenuated 
by adjusting for government social spending. This attenuation was also found in the single 
period models (Tables 8.30-8.32). 
Table 8.29 Associations (unstandardised β coefficients and 95% confidence intervals) 
between individual grip strength (Kg), and country level mean Gini coefficient from 1960-
2006 and country level mean social spending from 1980-2006, obtained from hierarchical 
linear regressions (40,754 individuals nested within 16 countries) 
 
Adjusted for original covariates +Social spending 
Mean Gini -0.30*** (-0.44 , 0.16) -0.27*** (-0.43 , -0.11) 
Social spending - 0.17 (-0.32 , 0.66) 
Var(u) 0.97 0.95 
Var(e) 56.25 56.25 
ρ (%) 1.70 1.65 
% change in var(u) - 3.04 
% change in var(e) - 0.00 
AIC 283133.4 283135 
Bold text indicates statistical significance, asterisks indicate level of significance (*p<0.05; **p<0.01, 
***p<0.001); Var(u), country-level variance; Var(e), individual level variance; ρ, intra-class correlation 
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Table 8.30 Associations (unstandardised β coefficients and 95% confidence intervals) 
between individual grip strength (Kg), and cohort level mean Gini coefficient during early 
working life and country level mean social spending from 1980-2006, obtained from 
hierarchical linear regressions (32,534 individuals nested within 75 cohorts) 
 
Adjusted for original covariates +Social spending 
EARLY -0.16*** (-0.24 , 0.08) -0.12*** (-0.19 , -0.05) 
Social spending - 0.76*** (0.49 , 1.05) 
Var(u) 2.05 1.42 
Var(e) 57.26 57.26 
ρ (%) 3.46 2.42 
% change in var(u) - -30.81 
% change in var(e) - 0.00 
AIC 224241 224218 
Bold text indicates statistical significance, asterisks indicate level of significance (*p<0.05; **p<0.01, 
***p<0.001); Var(u), country-level variance; Var(e), individual level variance; ρ, intra-class correlation 
coefficient (ICC); AIC, Aikake’s Information Criterion of model fit. 
Table 8.31 Associations (unstandardised β coefficients and 95% confidence intervals) 
between individual grip strength (Kg), and cohort level mean Gini coefficient during mid 
working life and country level mean social spending from 1980-2006, obtained from 
hierarchical linear regressions (32,534 individuals nested within 75 cohorts) 
 
Adjusted for original covariates +Social spending 
MID -0.25*** (-0.32 , 0.18) -0.18*** (-0.26 , -0.11) 
Social spending - 0.44** (0.13 , 0.74) 
Var(u) 1.29 1.18 
Var(e) 57.27 57.27 
ρ (%) 2.21 2.01 
% change in var(u) - -9.00 
% change in var(e) - 0.00 
AIC 224216 224211 
Bold text indicates statistical significance, asterisks indicate level of significance (*p<0.05; **p<0.01, 
***p<0.001); Var(u), country-level variance; Var(e), individual level variance; ρ, intra-class correlation 
coefficient (ICC); AIC, Aikake’s Information Criterion of model fit. 
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Table 8.32 Associations (unstandardised β coefficients and 95% confidence intervals) 
between individual grip strength (Kg), and cohort level mean Gini coefficient during late 
working life and country level mean social spending from 1980-2006, obtained from 
hierarchical linear regressions (32,534 individuals nested within 75 cohorts) 
 
Adjusted for original covariates +Social spending 
LATE -0.23*** (-0.29 , 0.16) -0.16*** (-0.26 , -0.07) 
Social spending - 0.36 (-0.04 , 0.75) 
Var(u) 1.36 1.33 
Var(e) 57.27 57.27 
ρ (%) 2.32 2.27 
% change in var(u) - -2.13 
% change in var(e) - -0.01 
AIC 224220 224219 
Bold text indicates statistical significance, asterisks indicate level of significance (*p<0.05; **p<0.01, 
***p<0.001); Var(u), country-level variance; Var(e), individual level variance; ρ, intra-class correlation 
coefficient (ICC); AIC, Aikake’s Information Criterion of model fit. 
8.7.3.2 Peak flow rate 
Table 8.33 Associations (unstandardised β coefficients and 95% confidence intervals) 
between individual peak flow rate (L/min), and country level mean Gini coefficient from 
1960-2006 and country level mean social spending from 1980-2006, obtained from 
hierarchical linear regressions (39,044 individuals nested within 16 countries) 
 
Adjusted for original covariates +Social spending 
Mean Gini -2.96* (-5.26 , -0.66) -2.58 (-5.27 , 0.11) 
Social spending - 2.21 (-6.07 , 10.48) 
Var(u) 274.99 270.56 
Var(e) 15394.41 15394.41 
ρ (%) 1.75 1.73 
% change in var(u) - -1.61 
% change in var(e) - 0.00 
AIC 487341.88 487343.59 
Bold text indicates statistical significance, asterisks indicate level of significance (*p<0.05; **p<0.01, 
***p<0.001); Var(u), country-level variance; Var(e), individual level variance; ρ, intra-class correlation 
coefficient (ICC); AIC, Aikake’s Information Criterion of model fit 
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Similar to the grip strength analyses described above, Tables 8.33-8.36 do not show a 
consistent association between mean government social spending per capita (1980-2006) 
and this outcome. In both the accumulation and MID single-period models there is no 
significant association, whereas in the EARLY and LATE models there is a significant positive 
association. As with grip strength, this may indicate a complex interaction between 
inequality and social spending as predictors of health over the life-course. 
Again, similar to the grip strength analyses, these tables also show a consistent attenuating 
effect of adjusting for government social spending on the primary associations between 
inequality experience and peak flow rate. In the single-period models, the association 
between inequality experience and the outcome remains statistically significant. However, 
in the accumulation model the association becomes borderline non-significant. As described 
above, this may be due to the additional burden on the statistical power of the 
accumulation model from adding another country-level predictor. This would explain why 
adding this covariate seemed to explain the apparent effect of accumulated experience of 
inequality on the outcome, but not the apparent effect of inequality experience during any 
of the specific life-course periods. 
Table 8.34 Associations (unstandardised β coefficients and 95% confidence intervals) 
between individual peak flow rate (L/min), and cohort level mean Gini coefficient during 
early working life and country level mean social spending from 1980-2006, obtained from 
hierarchical linear regressions (31,034 individuals nested within 75 cohorts) 
 
Adjusted for original covariates +Social spending 
EARLY -2.20*** (-3.26 , -1.13) -1.97*** (-3.02 , -0.92) 
Social spending - 4.63* (0.55 , 8.71) 
Var(u) 314.42 291.29 
Var(e) 15117.68 15117.68 
ρ (%) 2.04 1.89 
% change in var(u) - -7.36 
% change in var(e) - 0.00 
AIC 386919 386916 
Bold text indicates statistical significance, asterisks indicate level of significance (*p<0.05; **p<0.01, 
***p<0.001); Var(u), country-level variance; Var(e), individual level variance; ρ, intra-class correlation 
coefficient (ICC); AIC, Aikake’s Information Criterion of model fit 
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Table 8.35 Associations (unstandardised β coefficients and 95% confidence intervals) 
between individual peak flow rate (L/min), and cohort level mean Gini coefficient during mid 
working life and country level mean social spending from 1980-2006, obtained from 
hierarchical linear regressions (31,034 individuals nested within 75 cohorts) 
 
Adjusted for original covariates +Social spending 
MID -2.26*** (-3.30 , -1.22) -2.04*** (-3.32 , -0.76) 
Social spending - 1.48 (-3.51 , 6.47) 
Var(u) 302.59 301.94 
Var(e) 15118.28 15117.98 
ρ (%) 1.96 1.96 
% change in var(u) - -0.21 
% change in var(e) - 0.00 
AIC 386918 386919 
Bold text indicates statistical significance, asterisks indicate level of significance (*p<0.05; **p<0.01, 
***p<0.001); Var(u), country-level variance; Var(e), individual level variance; ρ, intra-class correlation 
coefficient (ICC); AIC, Aikake’s Information Criterion of model fit 
Table 8.36 Associations (unstandardised β coefficients and 95% confidence intervals) 
between individual peak flow rate (L/min), and cohort level mean Gini coefficient during late 
working life and country level mean social spending from 1980-2006, obtained from 
hierarchical linear regressions (31,034 individuals nested within 75 cohorts) 
 
Adjusted for original covariates +Social spending 
LATE -1.92*** (-2.93 , -0.92) -1.84*** (-3.35 , -0.33) 
Social spending - 0.46 (-5.77 , 6.69) 
Var(u) 320.03 320.28 
Var(e) 15117.98 15117.98 
ρ (%) 2.07 2.07 
% change in var(u) - 0.08 
% change in var(e) - 0.00 
AIC 386921 386923 
Bold text indicates statistical significance, asterisks indicate level of significance (*p<0.05; **p<0.01, 
***p<0.001); Var(u), country-level variance; Var(e), individual level variance; ρ, intra-class correlation 
coefficient (ICC); AIC, Aikake’s Information Criterion of model fit 
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8.7.4 Summary 
The mediation analyses were not consistent with the hypothesis that health behaviour acts 
as an important mediator of the relationship between experience of inequality and grip 
strength or peak flow rate. There was some evidence of a small mediating role for social 
capital in the association between experience of inequality and peak flow rate, but not in 
the association between inequality and grip strength. 
The addition of government social spending to the models did attenuate the primary 
association substantially in all cases, to the extent of reducing the association between 
accumulated inequality experience and peak flow to non-significance. This may indicate that 
it is an important mediator of the effect of inequality on health, or it alternatively it may in 
fact confound the association (this possibility is discussed in more detail in section 8.9 
below).  
8.8 Testing other explanations for results 
The above results show an apparently detrimental effect of inequality on grip strength and 
peak flow rate that was not explained by health behaviour, social capital, or government 
social spending. Aside from a causal effect of inequality, there are some alternative 
explanations for these results which I attempted to account for in the analyses reported 
below.  
8.8.1 The effect of manual work 
Several studies have shown that physical functioning, particularly grip strength, is negatively 
affected by poor socio-economic conditions, including working in a manual occupation (Kuh 
et al., 2005; Mohd Hairi et al., 2010). It is possible that in countries (or during periods within 
countries) with higher levels of inequality, there also tends to be a higher prevalence of 
manual work. If this is the case then the prevalence of manual work may confound the 
association between inequality and grip strength. 
Due to the large number of people in the study sample who were retired from work, an 
indicator of current work in a manual occupation would be a poor control for this possibility. 
Past manual work would be a more appropriate measure. The 2006/7 waves of SHARE and 
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the HRS asked questions about previous occupations, but, unfortunately, the relevant wave 
of ELSA did not contain information about previous jobs. 
I created a binary variable indicating whether HRS and SHARE respondents had ever had a 
manual occupation. As the questions that were asked in these surveys were quite different 
it was necessary to create the variable in a slightly different way for respondents of each. 
In SHARE I created the variable to indicate whether respondents had reported that their 
current or most recent job was in one of the following categories: Skilled agriculture or 
fisheries worker, craft and related trades worker, plant and machine operator or assembler, 
or any other “elementary” occupation. In the HRS I created the variable to indicate whether 
respondents had reported that their current or longest previous job was in one of the 
following categories: Farming, forestry or fishing, mechanics or repair, construction or 
extraction, precision production, machine operator, transport operator, handling operator.  
There were substantial differences between countries in the proportion of people reporting 
ever having had a manual occupation, ranging from 19% in Switzerland to 64% in Poland. 
However, an ecological (country) level correlation showed no relationship between mean 
inequality (1960-2006) and the proportion of people reporting a manual occupation 
(Pearson’s r=0.06, p=0.85). 
8.8.2 The effect of pollution 
In this sample of countries, the more equal countries overall tended to be those with high 
levels of taxation and strong welfare state provision (e.g. Sweden and Denmark), whereas 
the more unequal countries tended have ‘smaller governments’ (e.g. the U.S., Italy, and 
Greece). This may result in the more unequal countries having a more lax regulatory 
structure surrounding the emission of pollutants. If this were the case, it might have a 
detrimental effect on population respiratory health, and consequently cause a spurious 
association between inequality and peak flow rates. 
In order to test this possibility, I compiled three measures of contemporary levels of 
pollution for each country from two different data sources. First Nitrogen dioxide (NO2) 
emissions per capita (downloaded from the Nationmaster website, data originally derived 
from the OECD Environmental data Compendium, 1998). Second I downloaded country-
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level figures for average urban concentrations of NO2 and SO2 (Sulphur dioxide). These data 
were originally compiled (and equivalised for population size) by  the Center for 
International Earth Science Information Network (CIESIN) using figures from the World 
Resources Institute (1998-1999), the World Bank World Development Indicators (2000), the 
World Health Organisation Air Management Information System (1998), and the Global 
Urban Observatory (Citibase, 1999). I downloaded publicly available data for these 
measures from the Nationmaster website.  
Ecological (country-level) correlations showed that countries with higher mean inequality 
levels (1960-2006) did not tend to have higher concentrations of urban SO2 (Pearson’s 
r=0.04, p=0.88), or NO2 emissions per capita (r=0.21, p=0.43). However higher inequality 
countries did tend to have higher urban NO2 concentrations, although this relationship was 
not significant (r=0.45, p<0.08).  
In order to determine whether average urban NO2 concentrations were related to individual 
peak flow rates, I calculated the bivariate association using an HLM (individuals nested 
within countries). Urban NO2 concentrations were not significantly associated with 
individual peak flow rate (β=-0.34, p=0.32). 
8.9 Summary and discussion 
The first two primary analyses (the accumulation and single period models) were entirely 
supportive of the hypothesised detrimental effect of inequality experience over the life-
course. People who had experienced higher average levels of inequality over a large portion 
of their lives, or over any specific life-course period, tended to have lower grip strength 
scores and lower peak flow rates. These associations were robust to adjustment for age, 
gender, education, wealth, income, and GDP. They were also robust to a number of 
alternative samples and model specifications. 
The analyses intended to complement these results (the life-course path analysis and life-
course model comparisons) provided more mixed support. For both outcomes the path 
analyses indicated that inequality experience during one specific period might be driving the 
apparent effect of inequality during the other two periods. This was not consistent with my 
hypothesis, or with the results of the accumulation models, or the life-course model 
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comparisons; all of which indicated an effect of inequality experience throughout the life-
course. 
One possible reason for the lack of statistically significant independent effects of some of 
the periods in the life-course path analyses is the extremely high positive correlation 
between the inequality experience variables. This level of correlation might have lead to 
problems of collinearity and a consequent over-inflation of the standard errors around each 
effect (Belsley, Kuh, and Welsch, 1980). 
Neither the primary nor the complementary analyses supported the hypothesised enhanced 
effects of inequality experienced during early working life. In the case of grip strength, 
experience of inequality during early working life had consistently the weakest association 
with subsequent grip strength, whereas experience during mid working life appeared from 
the life-course path analysis to have the strongest effect. As discussed in section 8.4, this 
may have been due to problems of collinearity. However, it could also have been an effect 
of recency. Any ill-effect of inequality experience during early working life may have been 
diluted by other life-course exposures by the time of the survey. By contrast, inequality 
experienced during the most recent period (late working life) might not yet have ‘worked its 
way through’ to expression as lower grip strength. Nonetheless, n the case of peak flow 
rate, the results were more suggestive of an equivalent effect across all three periods.  
The single-cohort analyses broadly replicated the results of the primary analyses. The grip 
strength results were perfectly replicated, whereas the peak flow results were replicated in 
direction, if not in the degree of statistical significance. This might have been due to a 
genuinely weaker effect of inequality on peak flow rate in the specific age group covered by 
the single-cohort sample. However, another potential explanation is the huge reduction in 
the sample size compared with the original models. As discussed in Chapter 7, the statistical 
power of a multilevel model is largely dependent on the number of level-2 units present in 
the model. In these analyses using a single cohort, the number of level-2 units in the single-
period models was reduced from 75 country-age cohorts to 16 countries. 
Finally, the overall pattern of results did not support my hypotheses regarding the 
mediating effect of health behaviour or social capital. In the case of grip strength there was 
no evidence of a mediating role for either factor, whereas in the case of peak flow rate 
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there was some weak evidence of a mediating effect of social capital, but not of health 
behaviour.  
These latter, unsupportive, findings are not fatal for the hypothesised psychosocial effect of 
inequality on physical or respiratory function. As pointed out in Chapter 6, using cross-
sectional measures of health behaviour and social capital is problematic for the age group 
covered by the sample. They have lived a large proportion of their lives already, so what 
they do now in terms of exercising or socialising (for example) might matter less than what 
they have done in the past. These potential problems are well illustrated by the apparently 
beneficial effect of heavy alcohol consumption seen in some of the analyses. It is fairly clear 
that this must have been due to reverse causation; those who were less physically impaired, 
and were likely less ill to begin with, were more likely to be medically able to drink heavily. 
The mediation analyses did suggest a mediating effect of government social spending. 
People who had experienced more inequality (overall or during specific periods) tended to 
also live in countries where the government spent less money on public goods. This is 
consistent with my hypothesised causal pathway from inequality to health through reduced 
investment in health-relevant public goods. People in more unequal countries feel less 
committed to the public good and have more conflictual relationships with their society-
mates, and could consequently support less public spending. However, it could also be that 
countries which spend heavily on public goods for some other reason, are required to 
collect more taxes from the rich in order to do so, which has a redistributionary effect on 
people’s net income. This possibility is discussed further in the final chapter. 
For these continuous outcomes it is also important to note the size of the apparent 
detrimental effect of inequality. This is because the number of people included in the study 
might make it ‘over-powered’ in detecting statistical significance in small effects. 
In terms of grip strength, the majority of the analyses showed that a one unit increase in the 
Gini coefficient predicted a 0.2-0.3Kg decrease in grip strength. To put the magnitude of this 
association into context, 0.3kg is just under a third the size of the increase in grip strength 
predicted by an increase of $10,000 in total equivalised household income (from a linear 
regression of grip strength on income), or around 5% of the difference in grip strength 
between people with and without significant musculoskeletal conditions. The inequality 
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effect was therefore relatively small, but not negligibly so. It should also be noted that 
multiplying this effect across a whole national population would constitute a substantive 
influence on population health.  
In terms of peak flow rate, the majority of the analyses showed that a one unit increase in 
the Gini coefficient predicted a roughly 2-3L/Min decrease in peak flow rate. The difference 
in mean peak flow rate between people who have and have not been smokers was 
3.96L/Min. Relative to this, the apparent effect of inequality is quite large. A comparison 
with the effect of total household income supports this assessment; 3L/Min is roughly the 
same reduction in peak flow predicted by a $10,000 decrease in income (from a bivariate 
linear regression of peak flow on income). 
In conclusion, the results presented in this chapter offer some support for an effect of 
inequality on physical and respiratory functioning. However, the results do not strongly 
support the causal mechanisms by which inequality is hypothesised to affect health. The 
results also did not support a stronger effect in early working life.  
These results differ markedly from those examining the other seven study outcomes (see 
Chapters 9, 10, and 11). Explanations for these departures from my hypotheses and from 
the other outcomes are discussed in detail in Chapter 12. 
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Chapter 9 - Recalled medical diagnoses 
This chapter describes the results of all analyses relating life-course experience of inequality 
to the three outcomes derived from respondents recalled medical diagnoses: suffering from 
significant chronic disease, high blood pressure, and heart attack or stroke. Details of these 
outcomes are given in Chapter 6 (section 6.6.2), and are briefly reiterated here: 
1. ‘Suffering from chronic disease’ was  coded as a binary variable which indicated 
whether the respondent reported that a doctor had ever diagnosed them with at 
least two chronic diseases 
2. ‘High blood pressure’ was a binary indicator of whether the respondent reported 
that a doctor had ever diagnosed them with high blood pressure 
3. ‘Heart attack or stroke’ was a binary indicator of whether the respondent reported 
that a doctor had ever diagnosed them as having had a heart attack or a stroke 
As with the objective health measures reported in the previous chapter, these analyses are 
reported together in this chapter but were conducted separately using separate complete-
case samples for each outcome. 
In the SHARE sample all of these measures were derived from the same survey item. This 
means that the SHARE complete-case sample was identical across all three outcomes. 
However, in ELSA and the HRS, these variables were derived from separate survey items. 
Any differences in the baseline samples for each outcome therefore derive from differential 
non-response to the individual survey items in ELSA and the HRS.  
Descriptive statistics for the three outcomes in their respective baseline samples are given 
below. 
9.1 Descriptive statistics 
In their respective baseline samples, 42.90% of respondents reported that a doctor had 
diagnosed them with at least two chronic diseases, 41.14% reported that a doctor had 
diagnosed them with high blood pressure, and 12.04% reported that a doctor had diagnosed 
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them as having had a heart attack or stroke. Percentages reporting these outcomes in each 
country are given in Tables 9.1, 9.2, and 9.3. 
Table 9.1 Percentage of people in each country (and overall) reporting two or more 
diagnoses of chronic disease (n=54,808) 


















Table 9.2 Percentage of people in each country (and overall) reporting a diagnosis of high 
blood pressure (n=55,549) 
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Table 9.3 Percentage of people in each country (and overall) reporting that a doctor had 
diagnosed them with a heart attack or stroke (n=55,570) 


















9.2 Testing accumulated life-course experience of inequality 
The analyses reported in this section examined the relationship between people’s 
accumulated (mean) experience of income inequality (from 1960-2006) and their 
subsequent likelihood of reporting two or more chronic disease diagnoses, a diagnosis of 
high blood pressure, or a heart attack or stroke. The analytical procedure consisted of a 
sequence of multilevel logistic regression models (individuals nested within countries) as 
described in Chapter 7 (section 7.1). Excepting the substitution of multilevel logistic models 
for hierarchical linear models (HLM), this procedure was identical with the procedure 
summarised in Chapter 8 (section 8.2). 
To help contextualise the model results, Figures 9.1, 9.2, and 9.3 show the bivariate 
ecological associations between the country mean Gini coefficient (1960-2006) and the 
proportion of people in each country reporting two or more chronic disease diagnoses, a 
diagnosis of high blood pressure, or a heart attack or stroke, respectively. 
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Figure 9.1 Scatter plot (with line of best fit) of the proportion of people in each country reporting two or 
more diagnoses of chronic diseases against country mean Gini coefficient (1960-2006) 
 
Figure 9.2 Scatter plot (with line of best fit) of the proportion of people in each country reporting a diagnosis 
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Figure 9.3 Scatter plot (with line of best fit) of the proportion of people in each country reporting a 
diagnosed heart attack or stroke against country mean Gini coefficient (1960-2006) 
Figure 9.1 shows an apparent positive association between mean country-level inequality 
and the proportion of people reporting two or more diagnoses. However, this association 
was not statistically significant (Pearson’s r=0.34, p=0.20). Similarly figure 9.2 shows a 
positive association between mean inequality and the proportion of people reporting a 
diagnosis of high blood pressure. This association was also not statistically significant 
(Pearson’s r=0.22, p=0.40). From inspection of the figures it seems likely that, in both cases, 
the apparent associations were largely driven by the U.S.A.  
Figure 9.3 shows a completely different pattern to the other two outcomes. Completely 
contrary to my hypotheses, it shows a fairly tight negative relationship between mean 
inequality and the proportion of people who reported a heart attack or stroke. The 
ecological level correlation was both large and statistically significant (Pearson’s r=-0.61, 
p<0.05). 
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9.2.1 Suffering from chronic disease 
Table 9.4 Associations (odds ratios and 95% confidence intervals) between country-level 
mean Gini from 1960-2006, plus covariates, and individual odds of reporting two or more 
diagnoses of chronic disease;  obtained from multilevel logistic regressions (54,808 
individuals nested within 16 countries) 
 Empty Bivariate Fully adjusted 
Mean Gini (1960-2006) - 1.03 (0.99 , 1.09) 1.03 (0.97 , 1.08) 
Age (centred on 47) - - 1.05*** (1.05 , 1.05) 
Male gender - - 0.82*** (0.79 , 0.85) 
ISCED 0 - - 1.44*** (1.28 , 1.63) 
ISCED 1 - - 1.31*** (1.24 , 1.63) 
ISCED 2 - - 1.03 (0.96 , 1.10) 
ISCED 3 (reference) - - - 
ISCED 4 - - 0.98 (0.90 , 1.06) 
ISCED 5 - - 0.82*** (0.78 , 0.87) 
(sqrt) household income 
(net, $1000s) 
- - 0.97*** (0.97 , 0.98) 
(sqrt) financial assets 
(gross, $1000s) 
- - 0.98*** (0.98 , 0.99) 
Mean GDPpc               
(1960-2006, $1000s) 
- - 1.00 (0.97 , 1.03) 
Var(u) 0.14 0.13 0.14 
ρ(%) 4.18 3.74 3.97 
% change in var(u) - -10.86 5.90 
AIC 72165.85 72166.09 67378.10 
 Bold text indicates statistical significance, asterisks indicate level of significance (*p<0.05; **p<0.01, 
***p<0.001) 
Table 9.4 shows, inconsistent with my hypotheses, but consistent with the results of the 
ecological correlation, people who had experienced higher mean levels of inequality 
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between 1960 and 2006 were not significantly more likely to report having been diagnosed 
with two or more chronic diseases. 
The empty model shows that roughly 4% of the variance in this outcome was due to 
differences between countries, rather than differences between individuals. The addition of 
mean inequality to the model explained a small proportion of this variance (roughly 10%) 
but the bivariate association between inequality and the outcome was not statistically 
significant. Adding the covariates to the model did not alter the strength or direction of the 
primary association.  
Comparing the fully adjusted model to a model including only the covariates showed that, 
after the covariates had been taken into account, adding mean inequality to the model 
explained only 5.75% of the remaining country-level variance. 
9.2.2 High blood pressure 
Table 9.5 shows that in the empty model, roughly 3% of the variance in diagnoses of high 
blood pressure was at the country, rather than the individual level. Adding average 
inequality to the model explained only a very small portion of this variance (around 5%), and 
did not improve the fit of the model (according to AIC). Inconsistent with my hypotheses, 
there was also no significant association between average inequality at the country level 
and the odds of reporting high blood pressure. 
Additionally adjusting for the covariates did not alter the primary relationship of interest. 
However entering these variables did improve the model fit substantially (a reduction of 
2154.98 in the AIC score). 
It seems that, contrary to my hypothesis, but in line with the results for general chronic 
disease, people who had experienced higher mean inequality levels between 1960 and 2006 
were no more likely to report a diagnosis of high blood pressure. 
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Table 9.5 Associations (odds ratios and 95% confidence intervals) between country-level 
mean Gini from 1960-2006, plus covariates, and individual odds of reporting a diagnosis of 
high blood pressure;  obtained from multilevel logistic regressions (55,549 individuals nested 
within 16 countries) 
 Empty Bivariate Fully adjusted 
Mean Gini (1960-2006) - 1.02 (0.98 , 1.07) 1.01 (0.97 , 1.06) 
Age (centred on 47) - - 1.03*** (1.03 , 1.04) 
Male gender - - 0.98 (0.94 , 1.01) 
ISCED 0 - - 1.28*** (1.13 , 1.43) 
ISCED 1 - - 1.12*** (1.06 , 1.19) 
ISCED 2 - - 1.01 (0.94 , 1.08) 
ISCED 3 (reference) - - - 
ISCED 4 - - 0.92* (0.84 , 1.00) 
ISCED 5 - - 0.85*** (0.80 , 0.89) 
(sqrt) household income 
(net, $1000s) 
- - 0.98*** (0.98 , 0.99) 
(sqrt) financial assets 
(gross, $1000s) 
- - 0.98*** (0.98 , 0.99) 
Mean GDPpc               
(1960-2006, $1000s) 
- - 1.00 (0.98 , 1.03) 
Var(u) 0.11 0.10 0.10 
ρ(%) 3.11 2.95 2.95 
% change in var(u) - -5.25 -0.05 
AIC 71981.96 71983.16 69828.18 
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9.2.3 Heart attack or stroke 
Table 9.6 Associations (odds ratios and 95% confidence intervals) between country-level 
mean Gini from 1960-2006, plus covariates, and individual odds of reporting a diagnosed 
heart attack or stroke;  obtained from multilevel logistic regressions (54,807 individuals 
nested within 16 countries) 
 Empty Bivariate Fully adjusted 
Mean Gini (1960-2006) - 0.94** (0.91 , 0.98) 0.93*** (0.91 , 0.96) 
Age (centred on 47) - - 1.06*** (1.06 , 1.07) 
Male gender - - 1.73*** (1.64 , 1.82) 
ISCED 0 - - 1.24** (1.06 , 1.44) 
ISCED 1 - - 1.21*** (1.12 , 1.30) 
ISCED 2 - - 1.09 (0.99 , 1.19) 
ISCED 3 (reference) - - - 
ISCED 4 - - 0.99 (0.86 , 1.14) 
ISCED 5 - - 0.87** (0.80 , 0.96) 
(sqrt) household income 
(net, $1000s) 
- - 0.98** (0.97 , 0.99) 
(sqrt) financial assets 
(gross, $1000s) 
- - 0.97*** (0.97 , 0.98) 
Mean GDPpc               
(1960-2006, $1000s) 
- - 0.98* (0.97 , 1.00) 
Var(u) 0.11 0.06 0.03 
ρ(%) 3.11 1.84 1.05 
% change in var(u) - -41.55 -43.64 
AIC 39960.61 39954.54 36798.71 
Bold text indicates statistical significance, asterisks indicate level of significance (*p<0.05; **p<0.01, 
***p<0.001) 
Contrary to the results of the other two chronic disease outcomes, and to my hypotheses, 
but consistent with the ecological association, Table 9.6 shows that people who had 
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experienced higher mean levels of inequality between 1960 and 2006 were significantly less 
likely to report that a doctor had diagnosed them with a heart attack or stroke. 
In the empty model, roughly 3% of the variance in the outcome was at the country, rather 
than the individual level. Adding mean inequality to the model explained a large proportion 
of this variance (roughly 40%), and improved the fit of the model somewhat. Adding the 
covariates to the model slightly increased the magnitude of the primary association. 
Compared with a covariates-only model, adding average inequality explained an additional 
65.02% of the country-level variance. 
9.2.4 Sensitivity analyses 
As with the analyses reported in the previous chapter, I ran a series of sensitivity analyses to 
test the robustness of these results. In common with the previous chapter, the first three of 
these were to determine whether the results were altered by accounting for the relatively 
large sample sizes in the U.K and U.S.A., for the differences between the samples used for 
each outcome, or for potential non-linear effects of the continuous covariates. The primary 
results (the direction and significance of the association between average inequality and the 
outcome) of all three sets of analyses remained the same in all of these analyses. 
In common with the previous chapter I also re-ran the fully adjusted models excluding and 
then replacing each country in turn. This had no effect on the ‘heart attack or stroke’ results 
but the removal of some countries did alter the primary results for the other two outcomes. 
The results of these tests are summarised in Table 9.7 below. 
Table 9.7 shows that, for the ‘two or more diagnoses’ outcome, removing any single country 
(with the exception of Austria, Sweden, the Netherlands, Italy or the U.S.A) rendered the 
positive relationship between average inequality and the odds of reporting two or more 
diagnoses statistically significant. This means that in most sub-samples of countries there 
was a significant positive association between average inequality and this outcome. 
However, this still means that this association was not robust to the addition of some 
countries to the analysis. 
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It should also be noted that in most cases where the association is significant, the lower 
limit of the 95% confidence interval was extremely close to 1.00 (Table 9.7 shows a number 
of these associations rounded to 1.00). In the context of a large number of analyses, such 
weak and non-robust results should be interpreted with caution. 
Table 9.7 Odds ratios (and 95% confidence intervals) for the relationship between mean 
country-level inequality (1960-2006) and a) reporting of two or more diagnoses of chronic 
disease, and b) reporting of a diagnosis of high blood pressure; from multilevel logistic 
regression models excluding and replacing individual countries in turn 
 2+ diagnoses High blood pressure 
Country excluded Odds ratio (and 95% CI) Odds ratio (and 95% CI) 
AUT 1.02 (1.00 , 1.05) 1.02 (1.00 , 1.04) 
BEL 1.02* (1.00 , 1.05) 1.02 (1.00 , 1.04) 
CHE 1.02 (1.00 , 1.05) 1.02 (1.00 , 1.04) 
CZE 1.02 (1.00 , 1.04) 1.04*** (1.02 , 1.06) 
DEU 1.03** (1.01 , 1.06) 1.02 (1.00 , 1.04) 
DNK 1.02 (1.00 , 1.05) 1.02 (0.99 , 1.04) 
ESP 1.02* (1.00 , 1.05) 1.02* (1.00 , 1.05) 
FRA 1.03* (1.01 , 1.05) 1.02 (1.00 , 1.04) 
GBR 1.03** (1.01 , 1.06) 1.02 (0.99 , 1.04) 
GRC 1.03* (1.01 , 1.05) 1.02* (1.00 , 1.05) 
IRL 1.03* (1.00 , 1.05) 1.02* (1.00 , 1.05) 
ITA 1.04** (1.01 , 1.06) 1.02 (1.00 , 1.04) 
NLD 1.03* (1.00 , 1.05) 1.01 (0.99 , 1.03) 
POL 1.03* (1.00 , 1.05) 1.02 (1.00 , 1.04) 
SWE 1.02* (1.00 , 1.05) 1.02 (0.99 , 1.04) 
USA 0.99 (0.97 , 1.01) 0.98 (0.97 , 1.00) 
Bold text indicates statistical significance, asterisks indicate level of significance (*p<0.05; **p<0.01, 
***p<0.001) 
Table 9.7 shows a similar pattern for the high blood pressure results. Removing some 
specific countries (The Czech Republic, Spain, Greece, or Ireland) resulted in the positive 
relationship between average inequality and this outcome becoming significant. In three of 
these cases the lower confidence interval was extremely close to 1. However, in the case of 
removing the Czech Republic, the result became highly significant (p<0.001).  
Inspection of Figure 9.2 shows that the Czech Republic was a slight outlier, with high levels 
of reported high blood pressure and one of the lowest average inequality scores. The Czech 
Republic also differs from the other countries in that it was part of communist-bloc 
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Czechoslovakia for much of the period in question. This complicates the assessment of 
income inequality (and GDP) prior to 1989.  
These ‘accumulation’ analyses undoubtedly missed out on many health relevant factors at 
the state level over this period by making use of these two simple economic indicators. It 
could therefore be argued that excluding the Czech Republic from the analysis provides a 
more ‘accurate’ picture of the effect of inequality. Nevertheless the inequality hypothesis 
emphasises the centrality of income inequality in public life. This would argue for the 
inclusion of the Czech Republic, regardless of other factors. 
9.2.4.1 Role of a diagnosis of high blood pressure 
The results for two or more diagnoses of chronic disease were very similar to those found 
for diagnoses of high blood pressure. High blood pressure was also one of the diagnoses 
which counted towards the two or more diagnoses indicated by the former outcome. It was 
therefore possible that these results were being largely driven by the specific diagnosis of 
high blood pressure. To check this I recoded this variable to exclude high blood pressure. 
This made no substantive difference to the results. 
9.2.4.2 Summary 
These sensitivity analyses show that the ‘heart disease or stroke’ results were completely 
robust to all changes in the sample of model specification. The ‘two or more diagnoses’ and 
‘high blood pressure’ results were also largely robust to these changes. However, in some 
sub-samples of countries there was a significant positive relationship between average 
experience of inequality and the odds of reporting these outcomes. 
9.3 Testing the effects of inequality during specific life-course periods 
The analyses reported in this section examined the relationship between people’s 
experience of income inequality during three specific life-course periods and their 
subsequent likelihood of reporting the three outcome measures in question. The analytical 
procedure consisted of a sequence of multilevel logistic regression models (individuals 
nested within country-age cohorts) as described in Chapter 7 (section 7.2). Excepting the 
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substitution of multilevel logistic models for hierarchical linear models (HLM), this 
procedure was identical to the procedure summarised in Chapter 8 (section 8.3). 
To help contextualise the results of these cohort-level analyses, cohorts were grouped into 
four categories based on their experience of high inequality during each life-course period; 
as described in Chapter 8 (section 8.3).  
Figures 9.4, 9.5, and 9.6 below show the proportion of people reporting each outcome in 
each category of inequality experience. 
 
Figure 9.4 Proportions of people reporting two or more diagnoses of chronic diseases in each category of 
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Figure 9.5 Proportions of people reporting a diagnosis of high blood pressure in each category of inequality 
experience (error bars are 95% confidence intervals) 
 
Figure 9.6 Proportions of people reporting a diagnosis of heart attack or stroke in each category of inequality 
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Figures 9.4 and 9.5 show that, consistent with my hypotheses, the cohorts who had 
experienced high levels of inequality during all three life-course periods had the highest 
proportion of people reporting both high blood pressure and significant chronic disease 
(52% and 53%, respectively). However, as with the same analyses described in the previous 
chapter, there was not a step-wise relationship between the number of periods of high 
inequality experienced and the proportion of people reporting these outcomes. 
In the case of two or more chronic diseases, the second highest proportion reporting this 
outcome was in the cohort experiencing only one period of high inequality (45%), with those 
experiencing high inequality at two of the three periods having the same proportion (34%) 
as those that did not experience it during any of the periods (33%). 
In the case of high blood pressure, those experiencing high levels during two of the three 
periods had the lowest proportion (33%), lower than those experiencing high levels at one 
and no periods (40% and 35% respectively). 
For the heart attack or stroke outcome, Figure 9.6 shows that the lowest rates of reporting 
of heart attack and stroke were among the cohorts that had experienced high inequality at 
two or all three of the life-course periods (roughly 10%). The highest rate of reporting was 
among cohorts that had experienced high inequality at only one period (16%) followed by 
those that had experienced no periods of high inequality (14%). 
The results of the multilevel logistic regression models investigating these relationships are 
given in sections 9.3.1, 9.3.2, and 9.3.4 below. 
9.3.1 Suffering from chronic disease 
Table 9.8 shows that, contrary to my hypothesis, there was no significant relationship 
between people’s experience of inequality during early or mid working life and their 
likelihood of reporting two or more diagnoses of chronic disease. In line with my hypothesis 
however, individuals in cohorts that had experienced higher levels of inequality during late 
working life were more likely to report two or more diagnoses. This relationship, though 
small, was highly statistically significant. 
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The empty model shows that roughly 13% of the variance in this outcome was at the cohort, 
rather than the individual level. The majority of this variance (approximately 70%) was 
explained by the addition of the covariates. In the covariates-only model, 4.31% of the total 
variance remained at the cohort level (this is the variance I hypothesised would be 
explained by differences in inequality experience). In the model which added EARLY as a 
predictor, less than 1% of this variance was additionally explained, and this was reflected in 
the absence of a relationship between EARLY and the outcome. MID alone also seemed to 
explain only a very small amount of this variance (3.12%), and was unrelated to the 
outcome. By contrast, LATE explained roughly 23% of this variance, and was significantly 
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Table 9.8 Associations (odds ratios and 95% confidence intervals) between cohort level mean 
Gini during early, mid, and late working life, plus covariates, and individual odds of reporting 
two or more diagnoses of chronic disease; obtained from multilevel logistic regressions 
(42,969 individuals nested within 75 cohorts) 
 Empty Covariates 
only 
+EARLY +MID +LATE 
EARLY - - 
1.00                 
(0.97 , 1.02) 
- - 
MID - - - 
1.02                 
(0.99 , 1.04) 
- 
LATE - - - - 
1.04***           




1.07***           
(1.06 , 1.08) 
1.07***        
(1.06 , 1.08) 
1.07***        
(1.06 , 1.08) 
1.07***        
(1.06 , 1.08) 
Male gender - 
0.81***          
(0.77 , 0.84) 
0.81***         
(0.77 , 0.84) 
0.81***        
(0.77 , 0.84) 
0.81***        
(0.77 , 0.84) 
ISCED 0  - 
1.49***           
(1.28 , 1.74) 
1.49***           
(1.28 , 1.74) 
1.49***           
(1.28 , 1.74) 
1.47***            
(1.27 , 1.72) 
ISCED 1 - 
1.31***          
(1.23 , 1.39) 
1.31***           
(1.23 , 1.39) 
1.31***           
(1.23 , 1.39) 
1.30***           
(1.23 , 1.39) 
ISCED 2 - 
1.00          
(0.91 , 1.10) 
0.99          
(0.92 , 1.07) 
1.00          
(0.91 , 1.10) 
1.00          
(0.91 , 1.10) 
ISCED 3 
(reference) 
- - - - - 
ISCED 4 - 
1.00           
(0.91 , 1.10) 
1.00         
(0.91 , 1.10) 
1.00         
(0.91 , 1.10) 
1.00         
(0.91 , 1.09) 
ISCED 5 - 
0.82***            
(0.78 , 0.88) 
0.82***         
(0.78 , 0.88) 
0.82***           
(0.78 , 0.88) 
0.82***            






0.97***         
(0.96 , 0.98) 
0.97***          
(0.96 , 0.98) 
0.97***        
(0.96 , 0.98) 
0.97***      





0.98***         
(0.98 , 0.98) 
0.98***        
(0.98 , 0.98) 
0.98***          
(0.98 , 0.98) 
0.98***      
(0.98 , 0.98) 




1.02**          
(1.01 , 1.04) 
1.02**         
(1.01 , 1.04) 
1.02**        
(1.01 , 1.04) 
1.02**         
(1.01 , 1.03) 
Var(u) 0.49 0.15 0.15 0.14 0.11 
ρ (%) 12.89 4.31 4.30 4.18 3.34 
% change in 
var(u) 
- 69.56 0.23 3.12 23.29 
AIC 53355.2 52455.9 52457.7 52456.1 52441.6 
Bold text indicates statistical significance, asterisks indicate level of significance (*p<0.05; **p<0.01, 
***p<0.001) 
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9.3.2 High blood pressure 
Table 9.9 Associations (odds ratios and 95% confidence intervals) between cohort level mean 
Gini during early, mid, and late working life, plus covariates, and individual odds of reporting 
a diagnosis of high blood pressure; obtained from multilevel logistic regressions (42,959 
individuals nested within 75 cohorts) 
 Empty Covariates 
only 
+EARLY +MID +LATE 
EARLY - - 
0.99                 
(0.97 , 1.01) 
- - 
MID - - - 
1.01                 
(0.99 , 1.03) 
- 
LATE - - - - 
1.03***           




1.05***       
(1.04 , 1.06) 
1.05***       
(1.04 , 1.06) 
1.05***       
(1.04 , 1.06) 
1.05***       
(1.04 , 1.06) 
Male gender - 
0.99          
(0.95 , 1.03) 
0.99          
(0.95 , 1.03) 
0.99          
(0.95 , 1.03) 
0.99          
(0.95 , 1.03) 
ISCED 0  - 
1.33***          
(1.14 , 1.55) 
1.33***             
(1.15 , 1.55) 
1.33***           
(1.14 , 1.54) 
1.31***         
(1.13 , 1.52) 
ISCED 1 - 
1.11***           
(1.04 , 1.18) 
1.11***         
(1.04 , 1.18) 
1.11***         
(1.04 , 1.18) 
1.10***         
(1.03 , 1.17) 
ISCED 2 - 
0.99          
(0.92 , 1.06) 
0.99            
(0.91 , 1.06) 
0.99              
(0.92 , 1.07) 
0.99              
(0.92 , 1.07) 
ISCED 3 
(reference) 
- - - - - 
ISCED 4 - 
0.92*          
(0.84 , 1.00) 
0.92*          
(0.84 , 1.00) 
0.92*          
(0.83 , 1.00) 
0.91*          
(0.83 , 1.00) 
ISCED 5 - 
0.85***          
(0.80 , 0.90) 
0.85***         
(0.80 , 0.90) 
0.85***         
(0.80 , 0.90) 
0.85***         






0.99**       
(0.98 , 0.99) 
0.99**       
(0.98 , 0.99) 
0.99**       
(0.98 , 0.99) 
0.98**       





0.98***         
(0.98 , 0.99) 
0.98***         
(0.98 , 0.99) 
0.98***         
(0.98 , 0.99) 
0.98***         
(0.98 , 0.99) 




1.02*        
(1.00 , 1.03) 
1.02*        
(1.00 , 1.03) 
1.02*        
(1.00 , 1.03) 
1.02*        
(1.00 , 1.03) 
Var(u) 0.31 0.12 0.12 0.12 0.09 
ρ (%) 8.52 3.48 3.42 3.45 2.78 
% change in 
var(u) 
- 61.28 1.84 1.02 20.84 
AIC 54769.4 54354.5 54355.2 54356.1 54342.7 
Bold text indicates statistical significance, asterisks indicate level of significance (*p<0.05; **p<0.01, 
***p<0.001) 
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Table 9.9 shows that, in the empty model 8.52%, of the variance in the reporting of high 
blood pressure was properly ascribable to differences between cohorts, rather than 
between individuals. Adding the covariates explained the majority of this variance (roughly 
60%). Of the remaining variance, 3.48% was at the cohort level.  
Neither inequality experienced during early nor mid working life explained a substantial 
proportion of this variance (less than 2% in both cases), and these variables were not 
significant predictors of the outcome. However, inequality experienced during late working 
life was a significant predictor of the outcome (OR=1.04, p<0.001), and explained roughly 
20% of the cohort-level variance.  
It seems that, contrary to my hypothesis, people who had experienced more inequality 
during their early or mid working lives were no more likely to report a diagnosis of high 
blood pressure. However, people who had experienced more inequality during their later 
working lives were significantly more likely to report high blood pressure. 
9.3.3 Heart attack or stroke 
Table 9.10 shows that, contrary to my hypothesis, but consistent with the results of the 
accumulation models, inequality experience during all three life-course periods was 
significantly negatively associated with the odds of reporting a diagnosed heart attack or 
stroke. 
In the empty model, roughly 15% of the variance in reported heart attacks/strokes was at 
the cohort rather than the individual level. Adding the covariates to the model explained the 
vast majority of this variance (roughly 80%). Of the remaining variance, 3.65 % was at the 
cohort level.  
When separately modelled, inequality experience during mid and late working life explained 
very similar proportions of this cohort-level variance (roughly 60%). Inequality experience 
during early working life explained substantially less of this variance (around 20%), but was 
nevertheless still significantly related to the outcome. 
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Table 9.10 Associations (odds ratios and 95% confidence intervals) between cohort level 
mean Gini during early, mid, and late working life, plus covariates, and individual odds of 
reporting a diagnosed heart attack or stroke; obtained from multilevel logistic regressions 
(42,968 individuals nested within 75 cohorts) 
 Empty Covariates 
only 
+EARLY +MID +LATE 
EARLY - - 
0.96***                 
(0.94 , 0.98) 
- - 
MID - - - 
0.93***                 
(0.92 , 0.95) 
- 
LATE - - - - 
0.94***           




1.07***          
(1.06 , 1.08) 
1.08***          
(1.07 , 1.09) 
1.07***          
(1.06 , 1.08) 
1.07***          
(1.06 , 1.08) 
Male gender - 
1.80***       
(1.68 , 1.92) 
1.80***       
(1.68 , 1.92) 
1.80***       
(1.68 , 1.92) 
1.80***       
(1.68 , 1.92) 
ISCED 0  - 
1.21             
(0.99 , 1.49) 
1.24**          
(1.01 , 1.53) 
1.25**           
(1.02 , 1.54) 
1.21*         
(0.98 , 1.48) 
ISCED 1 - 
1.22***          
(1.11 , 1.34) 
1.23***         
(1.12 , 1.35) 
1.22***          
(1.11 , 1.34) 
1.21***       
(1.11 , 1.33) 
ISCED 2 - 
1.07             
(0.95 , 1.20) 
1.06          
(0.95 , 1.19) 
1.02          
(0.91 , 1.15) 
1.02          
(0.91 , 1.15) 
ISCED 3 
(reference) 
- - - - - 
ISCED 4 - 
0.98          
(0.83 , 1.16) 
0.98          
(0.83 , 1.15) 
0.97         
(0.83 , 1.15) 
0.99              
(0.84 , 1.16) 
ISCED 5 - 
0.89**             
(0.81 , 0.99) 
0.89**            
(0.81 , 0.99) 
0.89**            
(0.80 , 0.99) 
0.89**            






0.95***            
(0.94 , 0.97) 
0.95***            
(0.94 , 0.97) 
0.96***             
(0.94 , 0.97) 
0.96***             





0.97***        
(0.96 , 0.98) 
0.97***        
(0.96 , 0.98) 
0.97***        
(0.96 , 0.98) 
0.97***        
(0.96 , 0.98) 




0.99         
(0.97 , 1.00) 
0.99         
(0.98 , 1.00) 
0.99         
(0.98 , 1.00) 
0.99         
(0.98 , 1.00) 
Var(u) 0.60 0.12 0.10 0.05 0.05 
ρ (%) 15.53 3.65 2.84 1.44 1.46 
% change in 
var(u) 
- 79.41 22.81 61.28 60.87 
AIC 26707.8 26059.9 26046.7 26008 26012.8 
Bold text indicates statistical significance, asterisks indicate level of significance (*p<0.05; **p<0.01, 
***p<0.001) 
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9.3.4 Sensitivity analyses 
Similar sensitivity analyses were run for these models as earlier in this chapter, and in the 
previous chapter (sections 8.2.3 and 8.3.3). These showed that using comparable samples 
(see section 8.2.3.2), using separate samples for different periods (see section 8.3.3.2), or 
excluding high blood pressure from the ‘two or more diagnoses’ (see section 9.2.4.1) did not 
substantively alter the results. However some of the sensitivity analyses resulted in 
substantive changes to the primary relationships. 
9.3.4.1 Non-linear terms for continuous covariates 
Accounting for the non-linear effects of some of the covariates (see section 8.2.2.3) altered 
one of the primary results: In the case of two or more diagnoses of chronic disease, adding a 
squared term for GDP rendered the positive relationship between MID and the outcome 
significant (OR=1.02, p<0.05), alongside improving the fit of the model significantly (LR test 
χ2=35.05, p<0.001). 
9.3.4.2 GDP during specific periods 
Restricting the sample to those with complete GDP data for all three life-course periods (see 
section 8.3.3.1) changed some of the primary results: 
1. In the case of two or more diagnoses of chronic disease, LATE remained significantly 
positively related to the outcome (OR=1.06, p<0.001), but both EARLY (OR=1.03, 
p<0.01), and MID (OR=1.06, p<0.001) also became significantly positively related to 
the outcome (in line with my hypothesis) 
2. In the case of high blood pressure the relationship between EARLY and the outcome 
became significantly positive (OR=1.03, p<0.01), as did the relationship between MID 
and the outcome (OR=1.05, p<0.001). The relationship between LATE and the 
outcome increased and remained significant (OR=1.06, p<0.001) 
Additionally adjusting separately for GDP experience during each of the three life-course 
periods did not alter any of the primary results for any of the three outcomes. 
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9.3.4.3 Summary 
The results of the ‘heart attack and stroke’ analysis were completely robust to all of the 
above sensitivity analyses. However, the sensitivity analyses resulted in some changes to the 
‘high blood pressure’ and ‘two or more diagnoses of chronic disease’ analyses. Notably, 
these changes were in line with the sensitivity analyses reported in section 9.2.4 in tending 
to strengthen the positive relationship between inequality experience and the odds of 
reporting the outcomes. 
9.4 Separating the effects of specific life-course periods 
These analyses used a path-analytic procedure to attempt to separate the effects of 
inequality experience during early, mid, and late working life into a) their direct effects and 
b) their indirect effects through subsequent periods. The analytical procedure is described in 
detail in Chapter 7 (section 7.3). 
9.4.1 Suffering from chronic disease 
 
Figure 9.7 Path diagram showing standardised path coefficients relating inequality experienced during early, 
mid and late working life to the (logged) odds of reporting two or more diagnoses of chronic disease 
(significance levels are indicated by asterisks; *p<0.05, **p<0.01, ***p<0.001). 
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Table 9.11 Standardised beta coefficients (and 95% confidence intervals) for the direct, 
indirect, and total effects of average inequality at each life-course period on the (logged) 
odds of reporting two or more diagnoses of chronic disease (42,969 individuals nested within 
75 cohorts) 
 Total Direct Indirect 
EARLY 0.01 (-0.03 , 0.02) -0.05 (-0.10 , 0.01) 0.06 (-0.02 , 0.13) 
MID 0.08 (0.04 , 0.12) -0.13 (-0.22 , -0.05) 0.21 (0.15 , 0.27) 
LATE 0.25 (0.17 , 0.32) 0.25 (0.17 , 0.32) - 
The results showed no significant total effects of experience of inequality in early working 
life on the odds of reporting two or more diagnoses. However, they showed a significant 
positive total effect of experience during mid and late working life. 
These results are very similar to the single-period models reported in section 9.3. However, 
the Figure 9.7 shows that the null effects of EARLY and MID were due to their negative 
direct effects (only significant in the case of MID) being outweighed by the significant 
positive effect of LATE. 
There are two possible broad explanations for these opposing effects. The first possible 
explanation is that both direct effects were genuine; that inequality experienced during mid 
(and possibly early) working life was ‘good’ for people whereas experience during late 
working life was ‘bad’ for them15.  
The second possible interpretation is that it was the experience of a change in inequality 
over time that was ‘good’ or ‘bad’ for people. This could come about through either a) an 
inverse relationship between experiencing a decrease in inequality and the odds of 
reporting two or more diagnoses, or b) through a positive relationship between 
experiencing an increase in inequality and the odds of reporting this outcome.  
All of these effects would predict the same direct effects in the path model. If MID (and 
potentially EARLY) were truly ‘good’ for people, and LATE were truly ‘bad’, this would 
predict negative associations between MID (and/or EARLY) and the odds or reporting two or 
                                                     
15
 I am using quotation marks here to reinforce the message that I am not making a claim to causation at this 
stage, but am using ‘good’ and ‘bad’ as a form of shorthand 
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more diagnoses, and a positive association between LATE and this outcome. If increasing 
experience of inequality was bad (or decreasing experience were good) then this would 
predict exactly the same pattern of results; people with higher EARLY/MID should have 
better health, whereas people with higher LATE should have worse. 
At the risk of belabouring this point, perhaps an easier way to think about this would be to 
imagine a situation with only have two time points (EARLY and LATE), which can each only 
be ‘high’ or ‘low’ inequality. Who should then have the best and worst health, according to 
the two scenarios outlined above? If EARLY were genuinely good for people, and LATE bad, 
this would predict that those with low EARLY and high LATE should have the worst health, 
and those with high EARLY and low LATE should have the best; with those having high EARLY 
and high late (or low EARLY and low LATE) having identical, intermediate health. This is 
exactly the same rank-order that would be predicted if an increase between EARLY and LATE 
was bad, or a decrease was good.  
To the best of my knowledge, when one is examining a life-course exposure and using 
outcomes at only one time point, it is not possible to resolve this ambiguity without 
additional information. Nevertheless, by looking more closely at the inequality-experience 
trajectory over the life-course it might be possible to distinguish between the possible 
effects of experiencing and increase in inequality as opposed to experiencing a decrease. 
This is the purpose of the analyses reported in section 9.5. 
9.4.2 High blood pressure 
Table 9.8 and Figure 9.12 reiterate that there was no total effect of inequality experienced 
during early working life. This total effect broke down into a significant negative direct effect 
of EARLY, added to a small negative effect through MID; both of which were washed out by 
the indirect positive effect of EARLY through LATE.  
Table 9.12 also shows a significant positive total effect of MID (when EARLY was held 
constant), composed of a significant negative direct effect overwhelmed by a larger positive 
indirect effect through LATE. The direct effect of LATE (controlling for EARLY and MID) was 
highly positive.  
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This is a very similar pattern of results to that found for the chronic disease outcome 
reported above. As with the results for this outcome, there are two potential explanations; 
either inequality experienced during early and mid working life was ‘good’ for people, where 
experience during late working life was bad (all other things being equal), or change in 
inequality experience over time was good/bad. As previously, this ambiguity cannot be 
satisfactorily resolved with the information at hand, but is addressed further in section 9.5. 
 
Figure 9.8 Path diagram showing standardized path coefficients relating inequality experience during early, 
mid and late working life to the (logged) odds of reporting a diagnosis of high blood pressure (significance 
levels are indicated by asterisks; *p<0.05, **p<0.01, ***p<0.001) 
Table 9.12 Standardized beta coefficients (and 95% confidence intervals) for the direct, 
indirect, and total effects of average inequality at each life-course period on the (logged) 
odds of reporting a diagnosis of high blood pressure (42,959 individuals nested within 75 
cohorts) 
 Total Direct Indirect 
EARLY -0.01 (-0.03 , 8.36x10-3) -0.06 (-0.11 , 7.49x10-4) 0.05 (0.03 , 0.06) 
MID 0.07 (0.03 , 0.11)  -0.15 (-0.16 , -0.13) 0.21 (0.20 , 0.23) 
LATE 0.25 (0.24 , 0.27) 0.25 (0.24 , 0.27) - 
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9.4.3 Heart attack or stroke 
 
Figure 9.9 Path diagram showing standardized path coefficients relating inequality experienced during early, 
mid and late working life to the (logged) odds of reporting a diagnosis of heart attack or stroke (significance 
levels are indicated by asterisks; *p<0.05, **p<0.01, ***p<0.001) 
Table 9.13 Standardized beta coefficients (and 95% confidence intervals) for the direct, 
indirect, and total effects of average inequality at each life-course period on the (logged) 
odds of reporting a diagnosis of heart attack or stroke (42,968 individuals nested within 75 
cohorts) 
 Total Direct Indirect 
EARLY -0.08 (-0.12 , -0.04) 0.04 (-0.01 , 0.08) -0.12 (-0.18 , -0.06) 
MID -0.17 (-0.22 , -0.13) -0.12 (-0.19 , -0.05) -0.05 (-0.10 , 2.53x10-3) 
LATE -0.06 (-0.12 , 3.00x10-3) -0.06 (-0.12 , 3.00x10-3) - 
The results of the path analysis reiterated the significant total negative effect of EARLY on 
the outcome. However they also showed that this was entirely due to the negative effect of 
EARLY through MID and LATE. The direct effect of EARLY was actually positive (although this 
effect was not statistically significant). 
Both the total and direct effects of MID were significantly negative. It appears as though the 
significant bivariate association between LATE and the outcome observed in the single 
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period model may have been largely driven by the correlation between LATE and MID. After 
adjusting for previous inequality experience the association between LATE and the outcome 
was non-significant (although it was close to the borderline of significance). 
Taken together, these results suggest a strong negative effect of MID (with potentially a 
smaller negative effect of LATE) driving the overall negative results discussed in sections 
9.2.3 and 9.3.3.  
Note that this pattern of results did not strongly indicate an effect of experiencing a change 
in inequality over time, unlike the results reported in the two previous sections. Therefore 
the effects of the inequality trajectory over time were not addressed for this outcome in 
section 9.5.  
9.4.4 Sensitivity analyses 
The regression models which constituted the path analyses for each outcome were re-run in 
a sample confined to those with data on both inequality and GDP for all three life-course 
periods, as described in section 8.4.3. This resulted in some changes to the primary results 
of the path analyses. 
1. In the case of two or more diagnoses of chronic disease, the negative direct effect of 
MID became non-significant 
2. In the case of high blood pressure, the negative direct effect of EARLY became non-
significant 
3. In the case of heart attack and stroke, the positive direct effect of EARLY became 
significant 
Additionally adjusting the regression models for GDP during the three life course periods 
separately did not alter the ‘high blood pressure’ or ‘heart attack or stroke’ results. However 
adjusting for GDP in this way restored the negative direct effect of MID to significance in the 
‘two or more diagnoses of chronic disease’ analysis. 
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9.5 Testing the effects of life-course inequality trajectories 
As discussed in sections 9.4.1 and 9.4.2 there are three possible ways in which an effect of 
the inequality experience trajectory could have produced the results found in the single-
period and path model analyses. Increasing experience of inequality could have a positive 
relationship with the outcome, decreasing inequality could have a negative relationship, or 
both. 
In order to determine which might be the case, I compared both people in cohorts who had 
experienced an increase in inequality (between early and late working life, i.e. across the 
life-course) and people who had experienced a decrease in inequality, to those whose 
experience had remained stable.  
I first defined early and late working life experience as being high, medium or low using 
tertiles of the entire distribution of country-years of the Gini coefficient. I defined people as 
having experienced increasing inequality over the life-course if they were members of 
cohorts for whom inequality had gone up through at least one tertile between early and late 
working life (i.e. gone from low to mid or low to high), I defined people as having 
experienced decreasing inequality if they had gone down through at least one tertile, and as 
having experienced stability if they had remained within the same third. 
I entered this measure as a categorical variable at the cohort level (with ‘stability’ as the 
reference category) into the covariates-only model described in section 9.3, additionally 
controlling for baseline inequality experience (a continuous measure of EARLY). I fitted this 
model for the two outcomes for which the path analysis had strongly indicated an effect of 
changing inequality experience; ‘two or more diagnoses of chronic disease’ and ‘high blood 
pressure’. 
In the case of the former outcome, the results showed that compared with members of 
cohorts that had a stable experience of inequality over the life course, members of cohorts 
that had experienced a decrease in inequality were significantly less likely to report two or 
more diagnoses of chronic disease (OR=0.64, p<0.001). Members of cohorts that had 
experienced an increase in inequality were more likely to report two or more diagnoses, but 
this relationship was not statistically significant (OR=1.22, p>0.05). 
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In the case of high blood pressure the results showed that cohort members that had 
experienced an increase in inequality between early and late working life were slightly more 
likely to report a diagnosis of high blood pressure than those who had experienced no 
change. However this relationship was not statistically significant (OR=1.07, p>0.05). By 
contrast, cohort members that had experienced a decrease in inequality were significantly 
less likely (than those who had experienced no change) to report high blood pressure 
(OR=0.66, p<0.001). 
Full regression tables for the model described in this section are given in Appendix 5 (Tables 
A5.1, and A5.2) 
9.5.1 Sensitivity analyses 
As with the previous two sets of analyses, these models were re-fitted to include 
information on ‘experience’ of GDP during all three separate life-course periods rather than 
a single measure of overall mean GDP. 
First, restricting the sample to members of cohorts with information on both inequality and 
GDP for all three life-course periods did not alter the results of the ‘two or more diagnoses 
of chronic disease’ models. By contrast, in the high blood pressure models, the relationship 
between experiencing an increase in inequality and the odds of reporting a diagnosis of high 
blood pressure increased somewhat and became significant (OR=1.31, p<0.001). 
Additionally adjusting the regression models for GDP during the three life course periods 
separately did not further alter the results. 
9.5.2 Summary 
These results seem to show a ‘beneficial’ effect of experiencing a reduction in inequality 
over the life-course on both outcomes. These results also show a potential ‘detrimental’ 
effect on both outcomes of experiencing an increase in inequality.  
It should be noted that this does not resolve the ambiguity posed in section 9.4.1. These 
apparent ‘trajectory’ effects could be equally well explained by a beneficial effect of earlier 
inequality experience and a detrimental effect of later experience, as described in section 
9.4.1. 
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9.6 Comparing life-course models 
In order to compare different models of inequality’s action over the life-course I fitted 
several nested multilevel logistic regression models (individuals nested within country-age 
cohorts), following the procedure outlined in Chapter 7 (section 7.4). Excepting the 
substituting multilevel logistic regression models for HLMs, this procedure was identical to 
that summarised in Chapter 8 (section 8.5). 
9.6.1 Suffering from chronic disease 
Table 9.14 shows that, compared with the saturated model, only the unconstrained 
accumulation model was not significantly worse fitting. When the unconstrained 
accumulation model was treated as the baseline, all of the other life-course models were 
significantly worse fits to the data (see Table 9.15). 
Table 9.14 Likelihood ratio (LR) test statistics of constrained life-course models (of the effect 
of inequality on the odds of reporting two or more diagnoses of chronic disease) against a 
saturated model, along with log likelihood and AIC estimates of model fit (42,969 individuals 
nested within 75 cohorts) 
 Saturated Unconstr’ Constr’ EARLY crit’ MID crit’ LATE crit’ 
Log likelihood -27531.6 -27535.7 -27555.8 -27557.7 -27556.6 -27548.4 
LR test chi2 - 8.15 48.34*** 52.12*** 49.99*** 33.59*** 
AIC 55103.3 55103.4 55139.6 55143.4 55141.3 55124.8 
Bold text indicates statistical significance, asterisks indicate level of significance (*p<0.05; **p<0.01, 
***p<0.001) 
These results are consistent with my hypothesis that income inequality experience at all 
three periods should be important for later health, but that the effects of income inequality 
may vary between periods. However, they are also consistent with the results of the life-
course path analysis reported above, which showed potentially opposing effects of 
inequality experience during the different periods (or alternatively an effect of experiencing 
a change in inequality over time). Both of these explanations would predict that the 
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unconstrained accumulation model would be the most parsimonious as it allows for 
opposing effects of different periods and for an effect of changing experience over time. 
Table 9.15 Likelihood ratio (LR) test statistics of constrained accumulation and critical period 
life-course models (of the effect of inequality on the odds of reporting two or more diagnoses 
of chronic disease) against the unconstrained accumulation model, along with log likelihood 
and AIC estimates of model fit (42,969 individuals nested within 75 cohorts) 
 Unconstrained Constrained EARLY crit’ MID crit’ LATE crit’ 
Log likelihood -27535.7 -27555.8 -27557.7 -27556.6 -27548.4 
LR test chi2 - 40.20*** 43.98*** 41.84*** 25.44*** 
AIC 55103.4 55139.6 55143.4 55141.3 55124.8 
Bold text indicates statistical significance, asterisks indicate level of significance (*p<0.05; **p<0.01, 
***p<0.001) 
9.6.2 High blood pressure 
Table 9.16 Likelihood ratio (LR) test statistics of constrained life-course models (of the effect 
of inequality on the odds of reporting a diagnosis of high blood pressure) against a saturated 
model, along with log likelihood and AIC estimates of model fit  (42,959 individuals nested 
within 75 cohorts) 
 Saturated Unconstr’ Constr’ EARLY crit’ MID crit’ LATE crit’ 
Log likelihood -28499.9 -28507.1 -28532.5 -28532.8 -28533.1 -28525.8 
LR test chi2 - 14.35*** 65.22*** 65.77*** 66.34*** 51.72*** 
AIC 57039.8 57046.1 57093 57093.6 57094.1 57079.5 
Bold text indicates statistical significance, asterisks indicate level of significance (*p<0.05; **p<0.01, 
***p<0.001) 
Table 9.16 shows that, compared with the saturated model, all of the constrained life-
course models were significantly worse fitting. This suggests that allowing interactions 
between the effects of inequality experienced during the different life-course periods had 
some explanatory value. This may mean that other changes in experience of inequality over 
the life-course are important, over and above those captured by the mutual adjustment of 
the effects of inequality during early, mid, and late working life.  
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Table 9.17 shows that all of the other constrained models were significantly worse fits to the 
data than the unconstrained accumulation model. It therefore appears that, ignoring 
possible interactions between inequality experience at difference periods, the 
unconstrained accumulation model was the most parsimonious. This is consistent with both 
of the explanations put forward above. The unconstrained accumulation model could have 
been the best fitting of these latter models because it allowed for the independent 
‘beneficial’ effects of EARLY and MID, and the ‘detrimenta’l effect of LATE. It could equally 
have been the best fitting because it allowed for the beneficial effect of experiencing a 
decline in inequality across these periods and the potential detrimental effect of 
experiencing an increase. 
Table 9.17 Likelihood ratio (LR) test statistics of constrained accumulation and critical period 
life-course models (of the effect of inequality on the odds of reporting a diagnosis of high 
blood pressure) against the unconstrained accumulation model, along with log likelihood 
and AIC estimates of model fit (42,959 individuals nested within 75 cohorts) 
 Unconstrained Constrained EARLY crit’ MID crit’ LATE crit’ 
Log likelihood -28507.1 -28532.5 -28532.8 -28533.1 -28525.8 
LR test chi2 - 50.87*** 51.43*** 52.00*** 37.37*** 
AIC 57046.1 57093 57093.6 57094.1 57079.5 
Bold text indicates statistical significance, asterisks indicate level of significance (*p<0.05; **p<0.01, 
***p<0.001) 
9.6.3 Heart attack or stroke 
Table 9.18 shows that all of the other life-course models fit the data significantly worse than 
the saturated model. As with the high blood pressure results reported above, this suggests 
that allowing for interactions between the different periods had some explanatory power 
for this outcome.  
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Table 9.18 Likelihood ratio (LR) test statistics of constrained life-course models (of the effect 
of inequality on the odds of reporting a diagnosis of heart attack or stroke) against 
saturated model, along with log likelihood and AIC estimates of model fit (42,968 individuals 
nested within 75 cohorts) 
 Saturated Unconstr’ Constr’ EARLY crit’ MID crit’ LATE crit’ 
Log likelihood -8378.41 -8385.80 -8387.70 -8397.91 -8387.66 -8387.40 
LR test chi2 - 14.7819*** 18.5853*** 38.9981*** 18.4919*** 17.9739*** 
AIC 16796.8 16803.6 16803.4 16823.8 16803.3 16802.8 
Bold text indicates statistical significance, asterisks indicate level of significance (*p<0.05; **p<0.01, 
***p<0.001) 
Compared with the unconstrained accumulation model, only the EARLY critical period 
model was significantly worse fitting. This would imply that, contrary to my hypothesis, the 
accumulation models and the MID and LATE critical periods models were equally 
parsimonious in terms of explaining the outcome.  
Table 9.19 Likelihood ratio (LR) test statistics of constrained accumulation and critical period 
life-course models (of the effect of inequality on the odds of reporting a diagnosis of high 
blood pressure) against the unconstrained accumulation model, along with log likelihood 
and AIC estimates of model fit (42,968 individuals nested within 75 cohorts) 
 Unconstrained Constrained EARLY crit’ MID crit’ LATE crit’ 
Log likelihood -8385.80 -8387.70 -8397.91 -8387.66 -8387.40 
LR test chi2 - 3.80343 24.2162*** 3.71002 3.19204 
AIC 16803.6 16803.4 16823.8 16803.3 16802.8 
Bold text indicates statistical significance, asterisks indicate level of significance (*p<0.05; **p<0.01, 
***p<0.001) 
9.7 Single cohort replication 
The accumulation, single-periods, and life-course comparison analyses were re-run in a 
sample restricted to a single age cohort (people born between 1951 and 1953, inclusive). 
Once again, excepting the substituting multilevel logistic regression models for HLMs, this 
procedure was identical to that described in Chapter 8 (section 8.6). 
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9.7.1 Suffering from chronic disease 
In the single age cohort, accumulated inequality experience was not significantly related to 
the odds of reporting two or more diagnosed chronic diseases (OR=0.98), as in the original 
accumulation model.  
The results of the single period models were also similar. Experience of inequality during 
early (OR=0.96) and mid (OR=1.00) remained unrelated to the odds of reporting two or 
more diagnoses. The small positive association between inequality experience during late 
working life and the outcome was replicated, but it was not statistically significant in this 
sample (OR=1.02). 
Note that it was not possible to investigate possible trajectory effects in this cohort (for this 
or any of the other outcomes) due to insufficient numbers of people within the three 
inequality categories; there were no countries in which people within this age cohort had 
experienced a decrease inequality between early and late working life. 
9.7.2 High blood pressure 
In this sample, as in the original models, accumulated experience of inequality (OR=1.00), 
and experience during early (OR=0.98) and mid working life (OR=1.01) were not significantly 
related to the odds of reporting a diagnosis of high blood pressure. However, whereas in the 
original sample experience of inequality during late working life was significantly positively 
related to the odds of reporting high blood pressure, in this sample the relationship was not 
statistically significant (OR=1.03). 
As with the chronic disease results reported above, these results are consistent with the 
original models in showing very little apparent effect of experience of inequality over the 
life-course. 
9.7.3 Heart attack or stroke 
In the single age cohort, accumulated experience of inequality remained significantly 
negatively associated with the odds of reporting a diagnosed heart attack or stroke 
(OR=0.93, p<0.05). 
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The overall pattern of the results from the single-period models was also replicated. The 
negative associations between inequality experience during early and mid working life also 
remained significant (OR=0.93, p<0.05; in both cases). However the effect of inequality 
experience during late working life became non-significant (OR=0.95).  
9.8 Mediation 
The above results mostly do not show the predicted positive associations between 
experience of income inequality and the odds of reporting a recalled medical diagnosis. 
Therefore I did not attempt to determine whether health behaviour, social capital, or 
government social spending served as mediators of these nonexistent effects. Nevertheless, 
in the case of both high blood pressure and significant chronic disease, there did seem to be 
a robust and significant positive relationship between experience of inequality during late 
working life and the odds of reporting these outcomes. It was therefore informative to 
determine whether the proposed mediators played a role in this effect. 
As outlined in Chapter 7 (section 7.6.1), each set of mediators was explored separately. 
Within each domain, a baseline model was fitted including all of the covariates described in 
section 10.1, using only cases with information on all of the additional covariates within the 
domain. The relationship between LATE and the outcome with the addition of each 
covariate was compared with this baseline. 
9.8.1 Suffering from chronic disease 
Table 9.20 shows that people who reported never having smoked were significantly less 
likely to report having been diagnosed with two or more chronic diseases and that people 
who were physically inactive were significantly more likely to report this outcome. This table 
also shows that regular alcohol consumption was not associated with this outcome. 
Table 9.20 also shows that, contrary to my hypothesis, the positive association between 
income inequality and the outcome was not attenuated by adjusting for any of these 
indicators of health behaviour. 
Table 9.21 shows that people with low generalised trust were significantly more likely to 
report two or more diagnoses of chronic disease, but that people who participated socially 
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were no less likely to report this outcome. This table also shows that, contrary to my 
hypotheses, adjusting for these indicators of social capital did not attenuate the positive 
association between experience of inequality during late working life and this outcome. 
Table 9.22 shows that mean government social spending per capita from 1980-2006 was 
significantly negatively related to the odds of reporting two or more diagnoses. Further, it 
shows that adjusting for this variable completely explained the association between 
experience of inequality during late working life and this outcome. 
Table 9.20 Associations between cohort level mean Gini coefficient during lat working life 
and the odds of reporting two or more diagnoses of chronic disease (odds ratios and 95% 
confidence intervals), obtained from multilevel logistic regression models with step-wise 
adjustment of indicators of health behaviour (42,350 individuals nested within 75 cohorts) 







1.04***          
(1.02 , 1.06) 
1.04***          
(1.02 , 1.06) 
1.04***          
(1.02 , 1.06) 
1.04***          
(1.02 , 1.06) 
Never smoked - 
0.80***                
(0.77 , 0.84) 
0.80***                
(0.78 , 0.85) 
0.80***                
(0.77 , 0.85) 
Physically inactive - - 
2.04***          
(1.90 , 2.18) 
2.04***          
(1.90 , 2.18) 
Drink regularly - - - 
0.98                       
(0.90 , 1.06) 
Var(u) 0.11 0.11 0.10 0.10 
ρ (%) 3.30 3.23 2.85 2.85 
% change in 
var(u) 
- -2.33 -14.49 -16.57 
AIC 51675.5 51577.9 51161.8 51163.5 
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Table 9.21 Associations between cohort level mean Gini coefficient during lat working life 
and the odds of reporting two or more diagnoses of chronic disease (odds ratios and 95% 
confidence intervals), obtained from multilevel logistic regression models with step-wise 
adjustment of indicators of social capital (36,077 individuals nested within 75 cohorts) 
 Adjusted for original 
covariates 
+Trust +Social participation 
LATE 
1.04***                    
(1.02 , 1.06) 
1.04***                    
(1.02 , 1.06) 
1.04***                    
(1.02 , 1.06) 
Low trust - 
1.24***                    
(1.17 , 1.31) 
1.23***                    
(0.17 , 1.30) 
Participate socially - - 
0.96                          
(0.91 , 1.01) 
Var(u) 0.11 0.12 0.12 
ρ (%) 3.31 3.43 3.41 
% change in var(u) - -3.84 -0.58 
AIC 43658.57 43602.88 43602.24 
Bold text indicates statistical significance, asterisks indicate level of significance (*p<0.05; **p<0.01, 
***p<0.001) 
Table 9.22 Associations between cohort level mean Gini coefficient during lat working life 
and the odds of reporting two or more diagnoses of chronic disease (odds ratios and 95% 
confidence intervals), obtained from multilevel logistic regression models with adjustment 
for mean government social spending per capita 1980-2005 (42,969 individuals nested 
within 75 cohorts) 
 
Adjusted for original covariates +Social spending 
LATE 1.04*** (1.02 , 1.06) 1.00 (0.98 , 1.03) 
Social spending - 0.80*** (0.72 , 0.89) 
Var(u) 0.11 0.09 
ρ (%) 3.34 3.29 
% change in var(u) - -21.56 
AIC 52441.6 52427.8 
Bold text indicates statistical significance, asterisks indicate level of significance (*p<0.05; **p<0.01, 
***p<0.001) 
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9.8.2 High blood pressure 
Table 9.23 shows that people who reported being physically inactive were significantly more 
likely to report having been diagnosed with high blood pressure. However, there was no 
significant association between smoking history or alcohol consumption and this outcome.  
Table 9.23 also shows that, in line with my hypothesis, adding physical inactivity to the 
model slightly attenuated the relationship between experience of income inequality during 
late working life and the odds of reporting high blood pressure. However, neither of the 
other two health behaviour indicators attenuated the primary relationship. 
Table 9.24 shows that people with low generalised trust were significantly more likely to 
report having been diagnosed with high blood pressure, but that those who participated 
socially were no less likely to report this diagnosis. This table also shows that, contrary to my 
hypothesis, adjusting for these indicators of social capital did not attenuate the positive 
association between experience of inequality during late working life and this outcome. 
Table 9.23 Associations between cohort level mean Gini coefficient during lat working life 
and the odds of reporting a diagnosis of high blood pressure (odds ratios and 95% 
confidence intervals), obtained from multilevel logistic regression models with step-wise 
adjustment of indicators of health behaviour  (42,341 individuals nested within 75 cohorts) 







1.04***          
(1.02 , 1.05) 
1.04***          
(1.02 , 1.05) 
1.03***          
(1.02 , 1.05) 
1.03***          
(1.02 , 1.05) 
Never smoked - 
1.01                
(0.97 , 1.05) 
0.80                
(0.97 , 1.06) 
0.80                
(0.97 , 1.06) 
Physically inactive - - 
1.37***          
(1.28 , 1.46) 
1.37***          
(1.28 , 1.46) 
Drink regularly - - - 
1.06                       
(0.98 , 1.15) 
Var(u) 0.09 0.09 0.09 0.09 
ρ (%) 2.74 2.75 2.62 2.63 
% change in 
var(u) 
- 0.13 -4.79 0.67 
AIC 53563.5 53565.3 53481.1 53480.9 
Bold text indicates statistical significance, asterisks indicate level of significance (*p<0.05; **p<0.01, 
***p<0.001) 
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Table 9.24 Associations between cohort level mean Gini coefficient during lat working life 
and the odds of reporting a diagnosis of high blood pressure (odds ratios and 95% 
confidence intervals), obtained from multilevel logistic regression models with step-wise 
adjustment of indicators of social capital (36,052 individuals nested within 75 cohorts) 
 Adjusted for original 
covariates 
+Trust +Social participation 
LATE 
1.03***                    
(1.02 , 1.05) 
1.03***                    
(1.01 , 1.05) 
1.03***                    
(1.01 , 1.05) 
Low trust - 
1.15***                    
(1.09 , 1.21) 
1.15***                    
(1.09 , 1.21) 
Participate socially - - 
0.99                          
(0.94 , 1.03) 
Var(u) 0.09 0.09 0.09 
ρ (%) 2.61 2.68 2.67 
% change in var(u) - 2.97 0.31 
AIC 45333.33 45309.53 45311.16 
Bold text indicates statistical significance, asterisks indicate level of significance (*p<0.05; **p<0.01, 
***p<0.001) 
Table 9.25 Associations between cohort level mean Gini coefficient during lat working life 
and the odds of reporting a diagnosis of high blood pressure (odds ratios and 95% 
confidence intervals), obtained from multilevel logistic regression models with adjustment 
for mean government social spending per capita 1980-2005 (42,959 individuals nested 
within 75 cohorts) 
 
Adjusted for original covariates +Social spending 
LATE 1.03*** (1.02 , 1.05) 0.99 (0.97 , 1.01) 
Social spending - 0.78*** (0.72 , 0.86) 
Var(u) 0.09 0.06 
ρ (%) 2.78 1.91 
% change in var(u) - -31.72 
AIC 54342.7 54320.5 
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Finally, Table 9.25 shows that average government social spending was significantly 
negatively related to the odds of reporting a high blood pressure diagnosis. Adjusting for 
this factor completely attenuated the primary association. 
9.9 Testing other explanations for results 
The above results show that the apparently detrimental effect of experience of inequality 
during late working life was entirely explained by its association with government social 
spending. However there are three other patterns of results that require explanation. 
First, the ‘trajectory’ analyses reported in section 9.5 showed a potentially beneficial effect, 
on the odds of reporting high blood pressure or two or more chronic diseases, of 
experiencing a decrease in inequality. They also showed a potentially detrimental effect of 
experiencing an increase.  
Second, the apparent lack of an effect of either accumulated inequality experience, or 
inequality experience during early or mid working life on either the odds of reporting two or 
more diagnoses of chronic disease, or the odds of reporting a diagnosis of high blood 
pressure. 
Finally, the apparently robust negative relationship between experience of inequality (either 
accumulated or during specific periods) and the odds of reporting a diagnosis of a heart 
attack or stroke. 
9.9.1 Government social spending as a confounder of the apparent effect of 
experiencing a change in inequality over the life-course 
If the associations shown in section 9.5 reflect genuine effects of experiencing a change in 
inequality, rather than opposing effects of inequality at different life-course periods, there 
are two potential explanations. First, it could be a genuine psychosocial effect, separate 
from (and apparently more important than) the effect of absolute levels of inequality. 
Contrary to the inequality hypothesis the experience of income inequality could become 
stressful only when it is high relative to one’s own previous experience. Conversely, 
experiencing a more equal society compared with what one has known previously might 
reduce stress and promote better health. Up to now I have discussed the intrinsic 
243 Recalled medical diagnoses 
 
stressfulness of high inequality, but this alternative perspective suggests that high inequality 
might never become stressful if one never experiences anything different. 
A second, perhaps more plausible, explanation is that change in inequality is more tightly 
tied to some third factor than are absolute inequality levels. Government spending on public 
goods might be such a factor. In a lot of cases, reducing inequality requires progressive 
taxation. Progressive taxation often goes hand in hand with high government spending on 
public goods such as welfare benefits, old-age pensions, public healthcare, and so on.  
It may not be that experiencing a reduction inequality over the life-course was good for 
people, but that the people who had experienced strong reductions in inequality had also 
lived through a period where their government was spending heavily on public goods that 
were beneficial to their health. I attempted to test this possibility by including a measure of 
average government social spending in the inequality trajectory models. The results of these 
models are given in sections 9.9.1.1 and 9.9.1.2 below. 
9.9.1.1 Suffering from chronic disease 
Table 9.26 Associations between experiencing a change in inequality between early and late 
working life (holding constant baseline inequality experience) and the odds of reporting two 
or more diagnoses of chronic disease, obtained from multilevel logistic regressions, with 
additional adjustment for mean government social spending, 1980-2006 (42,969 individuals 
nested within 75 cohorts) 
 
Adjusted for original covariates +Social spending 
Trajectory:   
Up 1.22 (1.00 , 1.50) 1.13 (0.95 , 1.35) 
Down 0.64*** (0.50 , 0.82) 0.81 (0.65 , 1.02) 
Social spending - 0.82*** (0.76 , 0.88) 
Var(u) 0.11 0.08 
ρ (%) 3.30 2.32 
% change in var(u) - -30.54 
AIC 52444.8 52423.4 
Bold text indicates statistical significance, asterisks indicate level of significance (*p<0.05; **p<0.01, 
***p<0.001) 
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Table 9.26 shows that the apparently beneficial effect of a decrease in inequality over the 
life course was completely explained by government social spending.  
9.9.1.2 High blood pressure 
Table 9.27 shows that adding average government social spending per capita to the model 
heavily attenuated both the effects of experiencing increasing and decreasing inequality, 
rendering the effect of a decrease non-significant.  
Table 9.27 Associations between experiencing a change in inequality between early and late 
working life (holding constant baseline inequality experience) and the odds of reporting a 
diagnosis of high blood pressure, obtained from multilevel logistic regressions, with 
additional adjustment for mean government social spending, 1980-2006 (42,959 individuals 
nested within 75 cohorts) 
 
Adjusted for original covariates +Social spending 
Trajectory:   
Up 1.07 (0.89 , 1.29) 0.99 (0.85 , 1.15) 
Down 0.66*** (0.53 , 0.82) 0.85 (0.68 , 1.03) 
Social spending - 0.81*** (0.76 , 0.86) 
Var(u) 0.09 0.05 
ρ (%) 2.73 1.61 






Bold text indicates statistical significance, asterisks indicate level of significance (*p<0.05; **p<0.01, 
***p<0.001) 
9.9.2 A beneficial effect of inequality for the wealthy 
Both the null effects of inequality experience on the odds of reporting high blood pressure 
or general chronic disease, and the robust negative association between inequality 
experience and the odds of reporting a heart attack or stroke could be explained by a 
beneficial effect of inequality for the wealthy. 
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Previous research has suggested that inequality might actually benefit the health of richer 
people (Subramanian, Kawachi, and Kennedy, 2001). If this were the case in the present 
sample, this might obscure or even overwhelm a detrimental effect of inequality among 
poorer people when all wealth strata were analysed together.  
To test this explanation I stratified the sample by tertiles of wealth (gross household 
financial assets in 2006 PPP USD) and re-ran the fully adjusted accumulation and single-
period models in each sub-sample, for each outcome. 
9.9.2.1 Suffering from chronic disease 
In the case of the ‘two or more diagnoses of chronic disease’ outcome, the results showed 
that there was no effect of average inequality experience in any of the wealth strata. There 
was also no difference between the strata in the effect of inequality experience during early 
or late working life. There was some difference between the strata in the effect of inequality 
experience during mid working life, but this showed that the positive relationship between 
inequality experience during this period and the odds of reporting two or more diagnoses 
was actually strongest (and statistically significant) in the richest stratum (OR=1.03, p<0.05). 
9.9.2.2 High blood pressure 
In the case of high blood pressure, the results showed that there was no association 
between average inequality and the outcome in any of the wealth strata. There were also 
no significant beneficial effects of inequality at any period among any of the wealth strata. 
The only significant detrimental effect (aside from the effect of LATE) was the effect of MID 
among the richest stratum. 
9.9.2.3 Heart attack or stroke 
In the case of the ‘heart attack or stroke’ outcome, the results showed that the ‘beneficial’ 
effects of average life-course experience of inequality were present, and of a roughly similar 
magnitude in all three groups. This pattern was also found for each of the single life-course 
periods with the exception of early working life. For EARLY, the ‘beneficial’ effect was 
actually non-significant among the richest group. 
 
246 Recalled medical diagnoses 
 
9.9.3 Lack of trust in the interviewer 
The next possible explanation for the null effects of inequality on general chronic disease 
and high blood pressure, and for the apparently beneficial effects of inequality on heart 
attack or stroke, involves somewhat reversing the hypothesised role of social capital. If 
experience of inequality does indeed reduce social capital, specifically in terms of making 
people less trusting in general, this lack of trust might lead people to be less willing to 
provide their medical information to a stranger (i.e. the SHARE/ELSA/HRS interviewer). Very 
few people refused to answer the question about doctor diagnosed chronic conditions (see 
Chapter 6, section 6.9.1). However, these questions took the form of a list of conditions with 
respondents being asked to indicate whether they had been diagnosed with any of the 
conditions listed. If they did not wish to divulge their medical information, they may have 
simply failed to indicate some (or all) of the conditions that they had actually been 
diagnosed with.  
It is therefore possible that the analyses systematically underestimated the number of 
conditions of people in more unequal countries. In order to test this possibility I first looked 
at the association between inequality and people’s reported trust in others (see Chapter 6, 
6.7.1.8). In a multilevel logistic regression model (48, 3888 individuals nested within 16 
countries) using complete cases and adjusting for mean GDP per capita (1960-2006), mean 
inequality experience 1960-2006 was significantly positively related to the odds of reporting 
low trust (OR=1.07, p<0.05). 
Next I looked at the association between lack of trust and the likelihood of reporting the 
three outcomes, using multilevel logistic regression models. In all three cases there was a 
strong positive bivariate relationship between lack of trust and the odds of reporting the 
outcome. This shows that people who reported low trust were actually much more likely to 
report two or more diagnoses of chronic disease, a diagnosis of high blood pressure, or a 
diagnosed heart attack or stroke. 
9.9.4 Not remembering the relevant conditions 
The next possible explanation for the null effects of inequality on general chronic disease 
and high blood pressure, and for the apparently beneficial effects of inequality on heart 
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attack or stroke, comes from the fact that these variables were based on recalled events. 
They might therefore have been affected by the respondent’s level of cognitive functioning. 
If impaired cognitive function were positively related to inequality (through psychosocial 
stress or some other mechanism), this could have resulted in an underestimation of the 
number of diagnoses in more unequal countries.  
In order to investigate this, I created a proxy for impaired cognitive function from the 10-
word list-learning test administered in all three surveys. Respondents were given a list of 10 
words and were immediately asked to recall as many as possible16. I created a binary 
variable from this score which indicated whether people were in the bottom fifth of the 
distribution of scores. 
I then looked at the association between low cognitive function and the likelihood of 
reporting the three outcomes, using multilevel logistic regression models. In all three cases 
there was a strong positive bivariate relationship between low cognitive function and the 
odds of reporting the outcome. People with low cognitive function were much more likely 
to report two or more diagnoses of chronic disease, a diagnosis of high blood pressure, or a 
diagnosed heart attack or stroke. 
9.9.5 Visiting a doctor 
One more factor which might have reduced the likelihood of people reporting conditions 
they actually suffered from is their access to, or willingness to visit, a healthcare 
professional. In order to have been diagnosed with a chronic disease by a doctor one must 
have actually seen a doctor. This could have obscured or overwhelmed an association 
between inequality and the outcomes in two ways.  
First, I hypothesised that inequality might affect visits to a health professional through 
health behaviour. Going to see the doctor is a ‘positive’ health behaviour that may therefore 
be detrimentally affected by inequality.  
                                                     
16
 There was also a delayed recall test on the same words but I did not make use of it here 
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Second, I also hypothesised that inequality might reduce government spending on public 
goods. Healthcare is a public good, and reduced spending on healthcare might result in 
people being less able to visit a doctor.  
I tested these possible explanations by creating a binary variable which indicated whether 
people had recently visited a doctor. In SHARE people were asked whether they had visited 
a doctor in the last year. In the HRS they were asked about the last two years. Unfortunately 
no variations on this question were asked in ELSA, so ELSA respondents had to be excluded 
from this analysis. In the remaining sample, a fixed-effects multilevel logistic regression 
model (49,657 individuals nested within 15 countries) showed that people who had visited a 
doctor in the last 1-2 years were almost six times as likely to report two or more chronic 
diseases (OR=5.83, p<0.001). However, a further multilevel logistic regression model (49,701 
individuals nested within 15 countries) showed that country-level income inequality was 
unrelated to the individual odds of visiting a doctor.  
9.9.6 Mortality 
Perhaps the most important factor that might have affected the heart attack and stroke 
results is mortality. 
Heart attacks and strokes are both high mortality outcomes. This leads to a particular 
problem with survey estimates of cardiovascular events; in order to report having had a 
heart attack or stroke, you first have to survive it. Therefore when estimating incidence of 
heart attacks or strokes from these surveys, one is actually estimating the prevalence of 
survival of these events. This is the product of a) the overall rate of incidence and b) the 
survivorship rate.  
If the survivorship rate were identical in each of the study countries, across all of the study 
years, this would not bias estimates of the relationship between inequality and heart 
attacks/strokes. In other words, the fact that people who had experienced less inequality 
were more likely to report a diagnosed heart attack or stroke would not be because they 
were more likely to have survived one. The estimates would only be biased if there were a 
systematic relationship between income inequality and cardiovascular survivorship.  
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There is very little comparable international information on cardiovascular 
morbidity/survival (as opposed to crude mortality). The best source of information is the 
WHO sponsored MONICA study. This was a multi-centre study collecting data from people 
aged 16-34 in 37 centres in 21 countries from the early 80’s to the mid 90’s. This is therefore 
not contemporary data, and it is not nationally representative. It also covers people below 
my target age group. Therefore its applicability to my study is questionable. Nevertheless, it 
is the best available international dataset for cardiovascular morbidity (Backer 2009).  
There are 12 countries common to both this project and the MONICA study (Germany, 
Sweden, Spain, Italy, France, Denmark, Switzerland, Belgium, The Czech Republic, Poland, 
the U.K, and the U.S.A). I extracted national estimates of mean 28-day case fatality rates 
(across the MONICA study period) for coronary or stroke events for each of these countries. 
Where there were two or more MONICA centres in a specific country I took the mean across 
these centres to get a national estimate. I then calculated country-level correlations 
between income inequality and case fatality rates. 
The mean Gini coefficient between 1960 and 1982 (the year that the first MONICA study 
centre began data collection) was negatively correlated with case fatality (Pearson’s r=-
0.36). This negative correlation with case fatality was also present when looking at the mean 
Gini between 1960 and 1993 (the year that the last MONICA study centre ended data 
collection) (Pearson’s r=-0.35). Neither of these correlations was statistically significant, but 
this might have been due to the low number of data points.  
These correlations are clearly deeply problematic. But if the pattern they suggest is true, it 
might imply that the above reported analyses were in fact overestimating the number of 
coronary events in more unequal countries. Far from explaining the negative association 
between inequality and the likelihood of reporting a heart attack or stroke, differential 
survivorship might actually have obscured a stronger relationship.  
I also investigated the possibility of an effect of survivorship in one other way. If the results 
of the original analyses were truly due to people who had experienced more inequality 
being more likely to survive to report a heart attack or stroke, one would expect a different 
effect in different age groups. Older people are much more likely to die after a heart attack 
or stroke than younger people. Therefore if the negative association I found between 
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inequality and this outcome were driven by a survivor effect, one would expect the 
association to be stronger among older people. 
I re-ran the original accumulation model in two different age groups; first restricting the 
sample to those 70 and over, and then to those 80 and over. In the original sample the odds 
ratio was 0.93 (p<0.001). In those over 70 it was identical, and in those over 80 it was 0.92 
(p<0.001). A slightly stronger relationship in the oldest group; but nevertheless no 
compelling evidence for a survivor effect. 
9.10 Summary and discussion 
The results of the first two primary analyses (the accumulation and single-period models) 
were almost entirely unsupportive of my hypotheses. People who had experienced higher 
average levels of inequality over a large portion of their lives, or during early and mid 
working life, were no more likely to report having been diagnosed with two or more chronic 
diseases, or having been diagnosed with high blood pressure. In the case of these two 
outcomes, the only result which was consistent with my hypothesis was that people who 
had experienced higher average levels of inequality during late working life were 
significantly more likely to report both. 
In the case of the heart attack and stroke outcome, the analyses were entirely unsupportive 
of my results. There was a significant and robust negative relationship between experience 
of inequality (both accumulated and during individual life-course periods) and the odds of 
reporting a diagnosed heart attack or stroke. 
The complementary analyses (life-course path analyses, and life-course model comparisons) 
showed mixed results. For the heart attack and stroke outcome they were consistent with 
the apparently beneficial effect of inequality, although they indicated that this effect may 
have been confined to one or two specific periods (this may have been due to the problem 
of collinearity as described in Chapter 8, section 8.4). 
In the case of the chronic disease and high blood pressure outcomes, the complementary 
analyses indicated a potential effect of experiencing a change in inequality over the life-
course. This was not predicted by my hypotheses, but it was in the direction that would be 
predicted by the inequality hypothesis (a beneficial effect of experiencing decreasing 
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inequality and/or a detrimental effect of experiencing an increase). However, these effects 
seemed to be entirely explained by government social spending. 
This could be because government spending on social goods genuinely confounded the 
associations. People who experience higher levels of inequality in late working life may also 
tend to live in countries with lower government investment in public goods for reasons 
independent of inequality levels. Alternatively it could be that adding another country-level 
covariate to the model simply reduced the statistical power of the model, rendering it 
unable to detect inequality’s relatively modest effects. 
The findings for the heart attack and stroke outcome were more problematic in that they 
were completely opposite to what was be predicted by my hypotheses. However, the 
pattern was consistent with some previous studies on this specific outcome. Weatherby, 
Nam, and Isaac (1983) found a negative relationship between income inequality and age-
specific death rates from CVD among older women in a sample of developed and developing 
countries, Lynch et al (2001) found a negative relationship between inequality and CHD 
mortality (in sample of solely rich nations), and Kim et al (2008) found an inverse (though 
non-significant) relationship between inequality and CHD morbidity and mortality (when 
excluding countries that were experiencing a political or economic transition).  
Lynch et al (2001) explain their results in terms of the North-South divide in cardiovascular 
health, along with the good performance of the USA (the highest inequality country in their 
cross-sectional analysis). Inspection of Figure 12.1 shows that this pattern was replicated in 
present study. Northern European countries with histories of relatively low income 
inequality, such as Sweden, Denmark and Belgium had some of the highest reported rates of 
heart attack or stroke, whereas relatively high inequality Southern European countries 
(notably Spain, Greece and Italy) had some of the lowest rates. The USA had the second 
lowest reported rate of all of the study countries.  
Lynch et al (2001) suggested that North-South differences were likely causally unrelated to 
inequality, arguing instead that they were likely “...the product of quite particular historical, 
social, and cultural factors”. They did not go on to elucidate what these cultural factors 
might be, but a good candidate is the so-called ‘Mediterranean-diet’. Common dietary 
aspects of a number of Mediterranean countries (including Italy, Greece, and Spain) have 
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been shown to be significantly beneficial in the prevention of cardiovascular disease (Sofi et 
al., 2010).  
Other societal factors might also have been behind the good performance of the USA. The 
USA has been a world leader in reducing coronary heart disease mortality (Hunink et al., 
1997; Tunstall-Pedoe et al., 1999; Unal, Critchley, and Capewell, 2004), largely due to 
reductions in cardiovascular risk factors, leading to a decrease in the incidence of coronary 
events (Tunstall-Pedoe et al., 1999). A good example of a risk factor which has seen a 
significant decline is smoking (Economic Research Service of the United States Department 
of Agriculture, 2007). Thisdecline is unlikely to be simply related to a simple desire among 
the population to behave in a healthy way. Instead a combination of factors has lead to the 
‘denormalisation’ of smoking as a behaviour (Chapman and Freeman, 2008). 
The most plausible explanation for the present pattern of results is not a truly beneficial 
effect of income inequality, but a combination of such “particular historical, social, and 
cultural factors” which has led to more historically unequal countries having lower levels of 
heart attacks and strokes. People living in these countries have therefore experienced more 
inequality at a number of life-course periods, but in fact have a lower risk of reporting these 
outcomes.  
While this does not rule out the possibility of a small detrimental effect due to the 
psychosocial experience of inequality over time, it does appear that this effect may be 
unimportant next to other large scale social factors. 
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Chapter 10 - Standardised scales 
This chapter describes the results of all analyses relating life-course experience of inequality 
to the two study outcomes which derived from standardised, internationally validated 
scales; difficulties with Activities of Daily Living (ADL)L, and depressive symptoms (from the 
EURO-D and CESD scales). Details of these outcomes are given in Chapter 6 (section 6.6.3). 
These details are briefly summarised below: 
1. ‘Difficulties with ADL’ was coded as a binary variable. This variable indicated whether 
the respondent reported having difficulty performing any of activities on the ADL 
scale 
2. Depression was coded as a binary variable indicating whether the respondent 
reported a number of depressive symptoms greater than the pre-defined ‘caseness 
threshold’ (see Chapter 6, section 6.6.3). 
As in both previous chapters, these analyses are reported in this chapter together but were 
conducted separately using separate baseline samples for each outcome. Descriptive 
statistics for the two outcomes in their respective baseline samples are given below. 
10.1 Descriptive statistics 
In their respective baseline samples, 13.44% of respondents reported at least one difficulty 
on the ADL scale, and 20.6% of respondents qualified as ‘depressed’ on either the EURO-D 
or CESD scales. The percentages reporting these outcomes in each of the study countries 
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Table 10.1 Percentage of people in each country (and overall) reporting at least one difficulty 
with Activities of Daily Living (ADL) (n=55,583) 


















Table 10.2 Percentage of people in each country (and overall) classified as depressed 
according to the CESD or EURO-D scales (n=53,831) 


















10.2 Testing accumulated life-course experience of inequality 
The analyses reported in this section examined the relationship between people’s 
accumulated (mean) experience of inequality from 1960-2006 and their subsequent 
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likelihood of reporting a difficulty with ADL, or of being depressed17. The analytical 
procedure consisted of a sequence of multilevel logistic regression models (individuals 
nested within countries) as described in Chapter 7 (section 7.1). Excepting the substitution 
of multilevel logistic models for hierarchical linear models (HLM), this procedure was 
identical with the procedure summarised in Chapter 8 (section 8.2). 
To help contextualise the results of the multilevel models, I first examined the bivariate 
ecological associations between the country-level mean Gini coefficient from1960-2006 and 
the proportion of people in each country who reported a difficulty with ADL, or who were 
depressed. These associations are shown graphically in Figures 10.1 and 10.2, respectively. 
 
Figure 10.1 Scatter plot (with line of best fit) showing the proportion of people in each country reporting at 
least one difficulty with Activities of Daily Living (ADL) against mean Gini coefficient from 1960-2006 
                                                     
17
 Throughout this chapter respondents falling above the caseness threshold for the depression scales are 
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Figure 10.2 Scatter plot (with line of best fit) showing the proportion of people in each country classified as 
depressed by the CESD or EURO-D scales, against mean Gini coefficient from 1960-2006 
In line with my hypotheses, Figure 10.1 seems to show a slight positive association between 
mean inequality and the proportion of people reporting a difficulty with ADL. However, this 
ecological-level relationship was weak, and was not statistically significant (Pearson’s 
r=0.21, p=0.44).  
Figure 10.2 shows no association between average inequality and proportion of depressed 
people in each country (Pearson’s r=0.01, p=0.98). 
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10.2.1 Difficulties with ADL 
Table 10.3 Associations (odds ratios and 95% confidence intervals) between country-level 
mean Gini from 1960-2006, plus covariates, and individual odds of reporting a difficulty with 
ADL; obtained from multilevel logistic regressions (54,819 individuals nested within 16 
countries) 
 Empty Bivariate Fully adjusted 
Mean Gini (1960-2006) - 1.03 (0.97 , 1.08) 1.01 (0.95 , 1.07) 
Age (centred on 47) - - 1.06*** (1.06 , 1.07) 
Male gender - - 0.83*** (0.78 , 0.87) 
ISCED 0  - - 2.27*** (1.97 , 2.63) 
ISCED 1 - - 1.49*** (1.38 , 1.61) 
ISCED 2 - - 1.14* (1.02 , 1.26) 
ISCED 3 (reference) - - - 
ISCED 4 - - 0.94 (0.86 , 1.07) 
ISCED 5 - - 0.78*** (0.71 , 0.85) 
(sqrt) household income 
(net, $1000s) 
- - 0.97*** (0.95 , 0.98) 
(sqrt) financial assets 
(gross, $1000s) 
- - 0.97*** (0.96 , 0.97) 
Mean GDPpc               
(1960-2006, $1000s) 
- - 1.01 (0.97 , 1.04) 
Var(u) 0.16 0.16 0.18 
ρ(%) 4.75 4.52 5.17 
% change in var(u) - -5.21 15.26 
AIC 42493.83 42495.01 38456.34 
Bold text indicates statistical significance, asterisks indicate level of significance (*p<0.05; **p<0.01, 
***p<0.001) 
In common with the ecological analysis, the multilevel regression models showed no 
association between country-level average inequality (1960-2006) and the individual odds of 
reporting a difficulty with ADL (Table 10.3). 
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In the empty model, roughly 5% of the total variance in the reporting of a difficulty was at 
the country, rather than the individual level. Adding mean inequality alone to the model 
explained very little of this country level variance (around 5%), and actually caused the fit of 
the model to decline slightly (according to the AIC score). Mean inequality was unrelated to 
the outcome in this model.  
Adding the covariates to the model caused the country-level variance substantially 
improved the fit of the model (a reduction in the AIC score of over 4,000), but caused the 
variance at the country level to increase slightly. 
This is a strange result in that adding explanatory variables to the model should not cause 
the remaining variation in the outcome to increase. However, the variance component 
which increased in the above model was not the total variance of the outcome, but the 
portion of the variance that was at the country, rather than the individual, level. 
In a HLM, an increase in the level-2 variance when adding covariates would indicate a 
serious problem with the regression model, but in a multilevel logistic regression model, this 
need not be the case. This is because, in multilevel logistic regression, the variance at the 
individual level is not estimated, but is instead fixed. In a HLM, adding a strong individual 
level predictor, such as age or gender in this case, whose effects were fixed across level-2 
units, would substantially reduce the level-1 variance. However, in multilevel logistic 
regression, as the level-1 variance is fixed, adding the covariates cannot have an effect on it. 
Instead, the level-2 variance component may actually increase, as seen here. The rationale 
behind this effect is described in more detail in Snijders and Bosker (1999, pp. 227-229). 
This result aside, adding the covariates to the model increased the magnitude of the 
association between average inequality and the outcome, but did not render it statistically 
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10.2.2 Depression 
Table 10.4 Associations (odds ratios and 95% confidence intervals) between country-level 
mean Gini from 1960-2006, plus covariates, and individual odds of being depressed; 
obtained from multilevel logistic regressions (53,088 individuals nested within 16 countries) 
 Empty Bivariate Fully adjusted 
Mean Gini (1960-2006) - 1.00 (0.94 , 1.07) 0.99 (0.95 , 1.04) 
Age (centred on 47) - - 1.01*** (1.01 , 1.01) 
Male gender - - 0.52*** (0.49 , 0.54) 
ISCED 0 - - 1.92*** (1.69 , 2.19) 
ISCED 1 - - 1.44*** (1.35 , 1.53) 
ISCED 2 - - 1.12** (1.03 , 1.21) 
ISCED 3 (reference) - - - 
ISCED 4 - - 1.01 (0.90 , 1.13) 
ISCED 5 - - 0.85*** (0.79 , 0.91) 
(sqrt) household income 
(net, $1000s) 
- - 0.96*** (0.95 , 0.97) 
(sqrt) financial assets 
(gross, $1000s) 
- - 0.96*** (0.95 , 0.96) 
Mean GDPpc               
(1960-2006, $1000s) 
- - 0.97 (0.95 , 1.00) 
Var(u) 0.23 0.23 0.12 
ρ(%) 6.41 6.41 3.46 
% change in var(u) - -0.01 -47.70 
AIC 51131.81 51133.81 48917.42 
Bold text indicates statistical significance, asterisks indicate level of significance (*p<0.05; **p<0.01, 
***p<0.001) 
Table 10.4 shows that, consistent with the ecological association shown in Figure 10.2, 
people living in countries with higher average levels of historical inequality were no more 
likely to be depressed. 
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In the empty model, roughly 5% of the total variance in depression was at the country, 
rather than the individual level. Adding mean inequality to the model explained almost none 
of this variation (less than a tenth of 1%), and caused the model fit to decline slightly 
(according the AIC score). Adding the covariates to the model explained almost half of the 
variation between countries and improved the fit of the model substantially (a reduction in 
AIC score of over 2,000). Mean inequality remained completely unrelated to the outcome in 
this model. 
10.2.3 Sensitivity analyses 
As for the results of the previous two chapters, I ran a series of sensitivity analyses to test 
the robustness of these results. The first three were intended to determine whether the 
results were altered by accounting for a) the relatively large size of the U.K. and U.S. 
samples, b) the differences between the samples used for each outcome, and c) potential 
non-linear effects of the continuous covariates. The primary results (the direction and 
significance of the association between average inequality and the outcome) of all three 
sets of analyses were unaltered in all of these analyses. 
10.2.3.1 The role of individual countries 
As with the equivalent analyses in previous chapters, I also replicated the fully adjusted 
models, removing and replacing each country in turn. 
In the case of the ADL analyses, only the removal of Greece altered the primary results. 
Removing Greece resulted in a significantly positive association between inequality and the 
odds of reporting a difficulty with ADL (OR=1.04, p<0.01).  
In the case of the depression analyses, only the removal of the Czech Republic altered the 
main results. When the Czech Republic was excluded from the model, average inequality 
was weakly, but significantly negatively related to the odds of being depressed (OR=0.98, 
p<0.05).  
Inspection of Figure 10.1 shows that Greece is an interesting outlier. It is a very high 
inequality country in which a very low proportion of people reported a difficulty with an 
ADL. The Czech Republic is also, as discussed in the previous chapter, an unusual country in 
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terms of this project. This could constitute an argument for excluding these countries from 
the analysis. However, as discussed previously, the inequality hypothesis argues for the 
centrality of inequality as a cause of poor health. This emphasis would argue against 
excluding countries on the basis of their being ‘unusual’. 
Further to this, in the case of the depression analysis, the upper confidence limit associated 
with the estimate of the primary relationship was extremely close to 1.00. Given the large 
number of repeated analyses, I would be hesitant to interpret this finding as substantive. 
10.2.3.2 The role of musculoskeletal conditions 
I intended the measure of difficulties with ADL as an indicator of underlying frailty. 
However, as with the analysis of grip strength presented in Chapter 8, there is a risk that the 
ADL results might have been largely driven by respondents with significant musculoskeletal 
disease. There were 22,566 people in the ADL baseline sample who reported a doctor 
diagnosis of arthritis or osteoporosis. In a bivariate multilevel logistic regression model, 
people reporting one or both of these conditions were almost four times more likely to 
report a difficulty with ADL (OR=3.98, p<0.001). 
After excluding these people from the fully adjusted analysis, average inequality remained 
unrelated to the odds of reporting one or more difficulties with ADL (OR=0.98, p>0.05). 
10.2.3.3 Summary 
The sensitivity analyses demonstrated that there was no robust association between 
average inequality and difficulties with ADL, or between average inequality and depression. 
10.3 Testing the effects of inequality during specific life-course periods 
The analyses reported in this section examined the relationship between people’s 
experience of income inequality during three specific life-course periods and their 
subsequent likelihood of reporting a difficulty with ADL, or of being depressed. The 
analytical procedure consisted of a sequence of multilevel logistic regression models 
(individuals nested within countries) as described in Chapter 7 (section 7.2). Excepting the 
substitution of multilevel logistic models for hierarchical linear models (HLM), this 
procedure was identical with the procedure summarised in Chapter 8 (section 8.3). 
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To help contextualise the results of these multilevel analyses, I first looked at the bivariate 
ecological associations between life-course experience of inequality and the two health 
outcomes. The country-age cohorts were grouped into four categories based on their 
experience of high inequality during each life-course period, as described in Chapter 8 
(section 8.3). 
The proportion of people in each category of inequality experience who reported a difficulty 
with ADL is given in Figure 10.3. The proportion of depressed people in each category is 
given in Figure 10.4. 
 
Figure 10.3 Proportions of people reporting at least one difficulty with ADL in each category of inequality 
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Figure 10.4 Proportions of people classified as depressed by the CESD or EURO-D scales in each category of 
inequality experience (error bars are 95% confidence intervals) 
Figure 10.3 shows that, consistent with my hypotheses, the lowest proportion of people 
reporting a difficulty with ADL (9%) was in the group that had experienced no periods of 
high inequality. However, there was not a step-wise relationship between inequality 
experience and the reporting of a difficulty. The highest proportion of people reporting a 
difficulty was in the group that had only experienced one period of inequality (18%), 
followed by the groups that had experienced two (14%) or three (16%) periods. 
In the case of depression, Figure 10.4 shows very little difference between the inequality 
experience groups. Contrary to my hypothesis, the group with the lowest proportion of 
depressed people was the group that had experienced high levels of income inequality 
during all three periods (18%), followed by the group that had experienced it during only 
one period (21%), during two period, or during no periods (both 22%). 
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10.3.1 Difficulties with ADL 
Table 10.5 Associations (odds ratios and 95% confidence intervals) between cohort level 
mean Gini during early, mid, and late working life, plus covariates, and individual odds of 
reporting a difficulty with ADL; obtained from multilevel logistic regressions (42,977 
individuals nested within 75 cohorts) 
 Empty Covariates 
only 
+EARLY +MID +LATE 
EARLY - - 
0.96*                 
(0.93 , 0.99) 
- - 
MID - - - 
0.99                 
(0.96 , 1.03) 
- 
LATE - - - - 
1.03           




1.04***         
(1.03 , 1.06) 
1.05***         
(1.03 , 1.06) 
1.04***         
(1.03 , 1.06) 
1.05***         
(1.03 , 1.06) 
Male gender - 
0.88***         
(0.83 , 0.94) 
0.88***         
(0.83 , 0.94) 
0.88***         
(0.83 , 0.94) 
0.88***         
(0.83 , 0.94) 
ISCED 0  - 
2.48***          
(2.03 , 3.02) 
2.51***          
(2.06 , 3.06) 
2.48***         
(2.03 , 3.03) 
2.46***         
(2.02 , 3.01) 
ISCED 1 - 
1.62***          
(1.47 , 1.78) 
1.62***           
(1.47 , 1.78) 
1.62***           
(1.47 , 1.78) 
1.61***           
(1.47 , 1.77) 
ISCED 2 - 
1.11         
(0.97 , 1.27) 
1.10         
(0.97 , 1.26) 
1.11         
(0.97 , 1.27) 
1.12          
(0.98 , 1.27) 
ISCED 3 
(reference) 
- - - - - 
ISCED 4 - 
0.92              
(0.79 , 1.07) 
0.92            
(0.80 , 1.07) 
0.92           
(0.80 , 1.07) 
0.92           
(0.79 , 1.07) 
ISCED 5 - 
0.77***            
(0.69 , 0.85) 
0.77***             
(0.69 , 0.85) 
0.77***             
(0.69 , 0.85) 
0.77***             






0.92***       
(0.91 , 0.94) 
0.92***       
(0.91 , 0.94) 
0.92***       
(0.91 , 0.94) 
0.92***       





0.96***          
(0.95 , 0.97) 
0.96***          
(0.95 , 0.97) 
0.96***          
(0.95 , 0.97) 
0.96***          
(0.96 , 0.97) 




1.03**        
(1.01 , 1.06) 
1.05***          
(1.02 , 1.07) 
1.03**        
(1.01 , 1.06) 
1.03**        
(1.01 , 1.06) 
Var(u) 0.50 0.32 0.29 0.32 0.30 
ρ (%) 13.15 8.89 8.19 8.89 8.42 
% change in 
var(u) 
- -35.56 -8.59 0.03 -5.79 
AIC 27744.0 26800.9 26796.9 26802.8 26799.9 
Bold text indicates statistical significance, asterisks indicate level of significance (*p<0.05; **p<0.01, 
***p<0.001) 
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Table 10.5 shows that only inequality experience during early working life was significantly 
associated with the odds of reporting a difficulty with ADL. However, contrary to my 
hypothesis, this was an inverse relationship. People in cohorts that had experienced more 
inequality during their early working life were slightly, but significantly, less likely to report a 
difficulty with ADL. 
Table 10.5 also shows that roughly 15% of the total variance in the outcome was at the 
cohort rather than the individual level. Adding the covariates to the model explained around 
35% of this variance. Around 10% of the remaining variance was at the cohort level. Only 
inequality experience during early working life explained any substantive proportion 
(roughly 10%) of this remaining variance. 
It is notable that adding the covariates to the empty model did not cause the level-2 
variance to increase in this case, as it did in the accumulation models reported above. This 
was likely because, in the former case, the distribution of key individual-level predictors was 
roughly equal across the level -2 units (countries). By contrast, in the current case, the 
distribution of individual level-predictors (especially age) across cohorts was highly unequal 
(by design) (Snijders and Bosker, 1999, p.229). 
10.3.2 Depression 
Table 10.6 shows that in the multilevel logistic regression models (individuals nested within 
cohorts), none of the inequality experience measures were significantly related to the odds 
of being depressed. 
Table 10.6 also shows that, in the empty model, roughly 10% of the total variance in 
depression was at the cohort rather than the individual level. Adding the covariates to the 
model explained almost half (around 40%) of this variance. Around 5% of the remaining 
variance was at the cohort level. Inequality experience during early, mid, and late working 
life did not explain any substantial amount of this remaining variance. 
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Table 10.6 Associations (odds ratios and 95% confidence intervals) between cohort level 
mean Gini during early, mid, and late working life, plus covariates, and individual odds of 
being depressed; obtained from multilevel logistic regressions (41,959 individuals nested 
within 75 cohorts) 
 Empty Covariates 
only 
+EARLY +MID +LATE 
EARLY - - 
1.01              
(0.98 , 1.03) 
- - 
MID - - - 
0.98                
(0.96 , 1.01) 
- 
LATE - - - - 
0.98               




0.99         
(0.98 , 1.00) 
0.99         
(0.98 , 1.00) 
0.99         
(0.98 , 1.00) 
0.99         
(0.98 , 1.00) 
Male gender - 
0.50***           
(0.48 , 0.53) 
0.50***           
(0.48 , 0.53) 
0.50***           
(0.48 , 0.53) 
0.50***           
(0.48 , 0.53) 
ISCED 0  - 
1.85***          
(1.57 , 2.18) 
1.84***           
(1.57 , 2.17) 
1.86***         
(1.58 , 2.19) 
1.86***         
(1.57 , 2.19) 
ISCED 1 - 
1.43***          
(1.32 , 1.54) 
1.43***          
(1.32 , 1..54) 
1.43***          
(1.32 , 1..54) 
1.43***          
(1.32 , 1..54) 
ISCED 2 - 
1.10**          
(1.01 , 1.21) 
1.10**         
(1.01 , 1.21) 
1.10**         
(1.01 , 1.21) 
1.10**         
(1.01 , 1.21) 
ISCED 3 
(reference) 
- - - - - 
ISCED 4 - 
0.96          
(0.84 , 1.09) 
0.96         
(0.84 , 1.09) 
0.96         
(0.84 , 1.09) 
0.96         
(0.84 , 1.09) 
ISCED 5 - 
0.83***            
(0.77 , 0.90) 
0.83***         
(0.77 , 0.90) 
0.83***         
(0.77 , 0.90) 
0.83***         






0.94***       
(0.92 , 0.95) 
0.94***       
(0.92 , 0.95) 
0.94***       
(0.92 , 0.95) 
0.94***       





0.96***         
(0.95 , 0.96) 
0.96***         
(0.95 , 0.96) 
0.96***         
(0.95 , 0.96) 
0.96***         
(0.95 , 0.96) 




0.97**       
(0.96 , 0.99) 
0.97**       
(0.96 , 0.99) 
0.97**       
(0.96 , 0.99) 
0.97**       
(0.96 , 0.99) 
Var(u) 0.29 0.17 0.17 0.16 0.16 
ρ (%) 8.07 4.88 4.85 4.77 4.68 
% change in 
var(u) 
- -41.61 -0.49 -2.29 -4.27 
AIC 38917.5 37174.9 37176.6 37175.3 37174.0 
Bold text indicates statistical significance, asterisks indicate level of significance (*p<0.05; **p<0.01, 
***p<0.001) 
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10.3.3 Sensitivity analyses 
Similar sensitivity analyses were run for these models as for the accumulation models 
reported above, and as for the equivalent models reported in the previous two chapters. 
These showed that accounting for non-linear effects of continuous covariates (see section 
8.2.2.3) did not substantively change the results of the fully adjusted models. However, 
some of the sensitivity analyses significantly altered the primary relationships. 
10.3.3.1 GDP during specific periods 
Restricting the sample to those with complete GDP data at all three life-course periods (see 
section 8.3.3.1) changed the primary results in the following ways: 
1. In the ADL analyses, the significant negative relationship between EARLY and the 
outcome became non-significant (OR=0.8, p=0.25). Also, the relationships between 
MID (OR=1.04, p<0.05), and LATE (OR=1.05, p<0.001) and the outcome became 
significantly positive. 
2. In the depression analyses, the relationship between LATE and the outcome became 
significantly negative (OR=0.98, p<0.05). 
Further controlling for GDP per capita each separate period resulted in the relationship 
between MID and the odds of reporting a difficulty with ADL returning to non-significance, 
but resulted in no other additional substantive changes. 
10.3.3.2 Separate samples for different periods 
Re-running the fully adjusted single period models in samples expanded to include all 
respondents with inequality information for the relevant period resulted in one substantive 
change to the ADL results: The relationship between LATE and this outcome became 
borderline significantly positive (OR=1.03, p<0.05). 
10.3.3.3 Comparable samples 
Re-running the fully adjusted single period models in a sample restricted to respondents 
with complete data for all of the health outcomes used in the study resulted in one 
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substantive change to the depression results. In this restricted sample, the relationship 
between LATE and the outcome became significantly negative (OR=0.98, p<0.05). 
10.3.3.4 Summary 
These sensitivity analyses showed that the results of ADL and depression models were 
highly variable based on changes in sample and model specification. 
10.4 Separating the effects of specific life-course periods 
These analyses used a path-analytic procedure to attempt to separate the effects of 
inequality experience during early, mid, and late working life into a) their direct effects and 
b) their indirect effects through subsequent periods. The analytical procedure is described in 
detail in Chapter 7 (section 7.3). 
10.4.1 Difficulties with ADL 
 
Figure 10.5 Path diagram showing standardized path coefficients relating inequality experience during early, 
mid, and late working life to the (logged) odds of reporting at least one difficulty with ADL (significance 
levels are indicated by asterisks; *p<0.05, **p<0.01, ***p<0.001) 
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Table 10.7 Standardized beta coefficients (and 95% confidence intervals) for the direct, 
indirect, and total effects of average inequality at each life-course period on the (logged) 
odds of reporting at least one difficulty with ADL (42,977 individuals nested within 75 
cohorts) 
 Total Direct Indirect 
EARLY -0.07 (-0.11 , -0.03) -0.15 (-0.24 , -0.06) 0.07 (0.05 , 0.19) 
MID 0.10 (-0.21 , 0.01) -0.11 (-0.25 , 0.03) 0.21 (0.11 , 0.32) 
LATE 0.25 (0.13 , 0.37) 0.25 (0.13 , 0.37) - 
In common with the single period models described in section 10.3.1, the path model shows 
that the total effect of inequality experience during early working life on the odds of 
reporting a difficulty with ADL was significantly negative. This negative effect was the sum of 
the direct negative effect of EARLY, and its indirect negative effect through MID, subtracting 
its indirect positive effect through LATE. 
Table 10.7 also shows no significant total effect of MID (when EARLY was held constant): the 
non-significant negative direct effect of MID was washed out by a larger (and significant) 
positive indirect effect through LATE. The direct effect of LATE (controlling for earlier 
experience) was highly positive, and statistically significant. 
As explained in the previous chapter (section 9.4.1), this pattern of results could come about 
in two ways. First experience of inequality during early working life might genuinely have 
the opposite effect to experience in late working life. Alternatively, experiencing a change in 











Figure 10.6 Path diagram showing standardized path coefficients relating inequality experience during early, 
mid, and late working life to the (logged) odds of depression (significance levels are indicated by asterisks; 
*p<0.05, **p<0.01, ***p<0.001) 
Table 10.8 Standardized beta coefficients (and 95% confidence intervals) for the direct, 
indirect, and total effects of average inequality at each life-course period on the (logged) 
odds of being classified as depressed (41,959 individuals nested within 75 cohorts) 
 Total Direct Indirect 
EARLY 0.01 (-0.03 , 0.05) 0.08 (0.01 , 0.15) -0.07 (-0.17 , 0.03) 
MID -0.09 (-0.16 , -0.02) -0.06 (-0.17 , 0.06) -0.04 (-0.12 , 0.05) 
LATE -0.05 (-0.15 , 0.06) -0.05 (-0.15 , 0.06) - 
In common with the single period models discussed in section 10.3.2, the results of the path 
model showed that there was no total effect of inequality experience during early working 
life. However the path model showed that this could be decomposed into a positive direct 
effect, which was washed out by negative indirect effects through experience during mid 
and late working life. 
Table 10.8 also shows a significantly negative total effect of MID (when EARLY was held 
constant). This was a combination of a small direct negative effect and a small indirect 
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negative effect through LATE. When adjusting for earlier experience, experience of 
inequality during late working life had no significant total effect.  
As with the ADL results, the direct positive effect of EARLY contrasted by a negative effect of 
MID and LATE together, might indicate an effect of experiencing a change in inequality. This 
possibility is explored in section 10.5 below. 
10.4.3 Sensitivity analyses 
For each outcome, the regression models which constituted the path analyses were re-run 
in a sample confined to those with data on both inequality and GDP for all three life-course 
periods, as described in section 8.4.3. The results of both path analyses were the same in 
this sample as in the original sample.  
Further adjusting the regression models for GDP during the three separate life-course 
periods altered the results slightly: 
1. In the ADL analyses the direct negative effect of MID became statistically significant. 
However its total effect remained positive and non-significant (as in the original 
model specification. 
2. In the depression analyses the direct positive effect of EARLY became non-significant 
10.5 Testing the effects of life-course inequality trajectories 
As discussed in sections 10.4.1 and 10.4.2 there are three possible ways in which an effect 
of the inequality experience trajectory could have produced the results found in the single-
period and path model analyses. Increasing experience of inequality could have a positive 
relationship with the outcome, decreasing inequality could have a negative relationship, or 
both. 
In order to determine which might be the case, I compared both people in cohorts who had 
experienced an increase in inequality (between early and late working life, i.e. across the 
life-course) and people who had experienced a decrease, to those whose experience had 
remained stable. The analytical procedure was identical to that described in Chapter 9 
(section 9.5). 
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In the ADL analyses the results showed that, compared with members of cohorts that had a 
stable experience of inequality, members of cohorts that had experienced a decrease in 
inequality were less likely to report a difficulty. However, this relationship was not 
significant (OR=0.93, p>0.05). In contrast, cohort members who had experienced an 
increase in inequality were almost twice as likely to report a difficulty and this relationship 
was statistically significant (OR=1.87, p<0.001). 
In the depression analyses, members of cohorts that had experienced either a decrease 
(OR=1.29, p>0.05) or an increase (OR=1.20, p>0.05)  in inequality between early and late 
working life were not significantly more or less likely to be depressed than those whose 
experience of inequality had not changed. 
Full regression tables for the models described in this section are given in Appendix 5 
(Tables A5.3 and A5.4). 
10.5.1 Sensitivity analyses 
As with the previous two sets of analyses, these models were re-run including information 
on ‘experience’ of GDP all three separate life-course periods rather than a single measure of 
overall mean GDP. 
First, restricting the sample to members of cohorts with information on both inequality and 
GDP for all three life-course periods did not alter the results of the depression analysis. 
However, in this restricted sample the inverse relationship between experiencing a 
decreased in inequality and the odds of reporting a difficulty with ADL became statistically 
significant (OR=0.68, p<0.05). 
Additionally adjusting for GDP measured during the individual periods returned this ADL 
result to non-significance (OR=0.75, p>0.05). The results of the depression analysis did not 
change. 
10.6 Comparing life-course models 
In order to compare different models of inequality’s action over the life-course, I fitted 
several nested multi-level logistic regression models (individuals within country-age 
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cohorts), following the procedure outlined in Chapter 7 (section 7.4). Excepting the 
substituting multilevel logistic regression models for HLMs, this procedure was identical to 
that summarised in Chapter 8 (section 8.5). 
10.6.1 Difficulties with ADL 
Table 10.9 Likelihood ratio (LR) test statistics of constrained life-course models (of the effect 
of inequality on the odds of reporting at least one difficulty with ADL) against a saturated 
model, along with log likelihood and AIC estimates of model fit (42,977 individuals nested 
within 75 cohorts) 
 Saturated Unconstr’ Constr’ EARLY crit’ MID crit’ LATE crit’ 
Log likelihood -9214.18 -9217.65 -9227.74 -9225.71 -9227.70 -9226.56 
LR test chi2 - 6.93 27.11*** 23.06*** 27.03*** 24.76*** 
AIC 18468.4 18467.3 18483.5 18479.4 18483.4 18481.1 
Bold text indicates statistical significance, asterisks indicate level of significance (*p<0.05; **p<0.01, 
***p<0.001) 
Table 10.9 shows that, compared with the saturated model, only the unconstrained 
accumulation model was not significantly worse fitting. Table 10.10 also shows that all of 
the other life-course models were significantly worse fitting than the unconstrained 
accumulation model. 
These results are consistent with my hypotheses in that they suggest that inequality 
experience during all three periods was important for the outcome. They are also consistent 
in that the most parsimonious model allowed for the effect of experience of inequality to be 
different during different periods of the life-course. However, these results are also 
consistent with either of the interpretations offered above for the opposing direct effects 
found in the life-course path analysis reported above. The unconstrained accumulation 
model could be the most parsimonious because it allows for truly opposing effects of the 
different periods, or because it allows for the effect of experiencing a change in inequality 
across the periods. 
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Table 10.10 Likelihood ratio (LR) test statistics of constrained accumulation and critical 
period life-course models (of the effect of inequality on the odds of reporting at least one 
difficulty with ADL) against the unconstrained accumulation model, along with log likelihood 
and AIC estimates of model fit (42,977 individuals nested within 75 cohorts) 
 Unconstrained Constrained EARLY crit’ MID crit’ LATE crit’ 
Log likelihood -9217.65 -9227.74 -9225.71 -9227.70 -9226.56 
LR test chi2 - 20.18*** 16.13*** 20.11*** 17.84*** 
AIC 18467.30 18483.50 18479.40 18483.40 18481.10 
Bold text indicates statistical significance, asterisks indicate level of significance (*p<0.05; **p<0.01, 
***p<0.001) 
10.6.2 Depression 
Table 10.11 Likelihood ratio (LR) test statistics of constrained life-course models (of the effect 
of inequality on the odds of depression) against a saturated model, along with log likelihood 
and AIC estimates of model fit (41,959 individuals nested within 75 cohorts) 
 Saturated Unconstr’ Constr’ EARLY crit’ MID crit’ LATE crit’ 
Log likelihood -18306.6 -18310.2 -18312.6 -18312.6 -18312.3 -18312.1 
LR test chi2 - 7.30 12.08 12.06 11.43 11.06 
AIC 36653.1 36652.4 36653.2 36653.2 36652.6 36652.2 
Bold text indicates statistical significance, asterisks indicate level of significance (*p<0.05; **p<0.01, 
***p<0.001) 
Table 10.11 shows that, contrary to my hypothesis, none of the life-course models fit the 
data significantly worse than the saturated model. These results show that none of the life-
course models had any explanatory advantage over any other. This is unsurprising 
considering the fact that neither inequality experience, nor change in inequality were 
significant predictors of the outcome. Essentially it is likely that all of the models were 
similar in their goodness-of-fit not because they were predicting the outcome equally well, 
but because they were predicting it equally poorly. 
Similar results were found when the unconstrained accumulation model was treated as the 
baseline (see Table 10.12). 
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Table 10.12 Likelihood ratio (LR) test statistics of constrained accumulation and critical 
period life-course models (of the effect of inequality on the odds of depression) against the 
unconstrained accumulation model, along with log likelihood and AIC estimates of model fit 
(41,959 individuals nested within 75 cohorts) 
 Unconstrained Constrained EARLY crit’ MID crit’ LATE crit’ 
Log likelihood -18310.2 -18312.6 -18312.6 -18312.3 -18312.1 
LR test chi2 - 4.78 4.76 4.13 3.76 
AIC 36652.4 36653.2 36653.2 36652.6 36652.2 
Bold text indicates statistical significance, asterisks indicate level of significance (*p<0.05; **p<0.01, 
***p<0.001) 
10.7 Single-cohort replication 
The accumulation and single period models were re-run in a sample restricted to a single 
age cohort (respondents born between 1951 and 1953, inclusive). Once again, excepting the 
substituting multilevel logistic regression models for HLMs, this procedure was identical to 
that described in Chapter 8 (section 8.6). 
10.7.1 Difficulties with ADL 
In the single age cohort, accumulated experience of inequality was not significantly related 
to the odds of reporting a difficulty with ADL (OR=0.98). This replicated the results of the 
original model. Also as in the original models, inequality experience during mid (OR=1.02) 
and late (OR=1.04) working life were not significantly related to the odds of reporting a 
difficulty. 
The main difference between these results and those found in the original sample was that 
the negative association between experience of inequality during early working life, despite 
being of a similar strength (OR=0.94), was not statistically significant.  
In summary, in terms of their directionality if not statistical significance, the broad pattern 
of results of the original analyses was replicated in this single age-cohort.  
As previously, it was not possible to replicate the trajectory analysis in this sample due to 
the extremely small number of people who had experienced a decrease in inequality. 
276 Standardised scales 
 
10.7.2 Depression 
In this sample the results of the original accumulation and single-period models were 
entirely replicated. Accumulated experience of inequality was unrelated to the odds of 
being depressed (OR=0.97), as was experience of inequality during early (OR=0.98), mid 
(OR=0.97), and late (OR=0.97) working life. 
10.8 Mediation 
These results did not show the predicted positive associations between experience of 
income inequality over the life-course and the odds of reporting a difficulty with ADL, or 
with being depressed. Mediation analyses were therefore not carried out for these 
outcomes. 
10.9 Testing explanations for results 
There are two broad patterns of results which require an explanation. First, the trajectory 
analyses reported in section 10.5.1 showed a potentially detrimental effect, on the odds of 
reporting a difficulty with ADL, of experiencing an increase in inequality. They also showed a 
potentially beneficial effect of experiencing a decrease in inequality. 
Second, the apparent lack of effect of the other measures of inequality experience on the 
odds of reporting a difficulty with ADL, or on the odds of being depressed. The depression 
analyses showed no robust effect of any indicator of inequality experience, whereas the ADL 
analyses showed only an apparently ‘beneficial’ effect of experience of inequality during 
early working life. 
10.9.1 Government social spending as a confounder of the apparent effect of 
experiencing a change in inequality over the life-course 
In the previous chapter, adding a measure of government social spending to the ‘trajectory’ 
models eliminated the apparent effect of the inequality trajectory on the odds of reporting 
two or more chronic diseases, and on the odds of reporting a diagnosis of high blood 
pressure. 
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Table 10.13 below shows the results of adding the same measure to the ADL ‘trajectory’ 
models. This table shows that, adding the government social spending to the model 
weakened the association between increasing inequality and the outcome. However, this 
association remained statistically significant. 
Table 10.13 Associations between experiencing a change in inequality between early and 
late working life (holding constant baseline inequality experience) and the odds of reporting 
one or more difficulties with ADL, obtained from multilevel logistic regressions, with 
additional adjustment for government mean social spending 1980-2006 (42,977 individuals 
nested within 75 cohorts) 
 
Adjusted for original covariates +Social spending 
Trajectory:   
Up 1.87*** (1.39 , 2.50) 1.66*** (1.30 , 2.12) 
Down 0.93 (0.65 , 1.32) 1.35 (0.98 , 1.86) 
Social spending - 0.74*** (0.67 , 0.82) 
Var(u) 0.22 0.14 
ρ (%) 6.39 4.19 
% change in var(u) - 
35.96 
 
AIC 26784.4 26760.5 
Bold text indicates statistical significance, asterisks indicate level of significance (*p<0.05; **p<0.01, 
***p<0.001) 
10.9.2 A beneficial effect of inequality for the wealthy 
The null effects of inequality experience on the both of the outcomes in question might be 
explained by experience of inequality having a beneficial effect on the wealthy (as described 
in Chapter 9, section 9.9.2). If this effect was sufficient to overwhelm any detrimental effect 
of inequality among the poor, this might also explain the apparently beneficial effect of 
EARLY in the ADL analyses. 
I tested this explanation by stratifying the sample into thirds by wealth, as described in 
Chapter 9, section 9.9.2. 
278 Standardised scales 
 
10.9.2.1 Difficulties with ADL 
In the accumulation models there was no significant beneficial effect of inequality among 
any of the wealth strata.  
The single period models also did not show an apparently beneficial effect among the higher 
wealth strata. In these models the apparently beneficial effect of inequality experience 
during early working life found in the original models was only present in the two lower 
wealth strata. Also, there were apparently detrimental effects of inequality experience 
during mid and late working life, but among the richest stratum only.  
10.9.2.2 Depression 
In the accumulation models, mean inequality was similarly unrelated to the outcome in all 
three wealth strata. 
The results from the single period models were a little more complicated but also did not 
support a beneficial effect among the rich. Inequality experience during early working life 
was similarly unrelated to the outcome in all three wealth strata. Experience during mid 
working life appeared significantly beneficial for the outcome, but only in the poorest 
stratum. Experience during late working life appeared beneficial among the richest but also 
the poorest stratum. 
10.9.3 Lack of trust in the interviewer 
Based on the rationale described in Chapter 9, section 9.9.3, the above results might also 
have arisen due to people in more unequal countries being less trusting, and therefore less 
willing to report their difficulties with ADL or their depressive symptoms. 
However, in both cases bivariate multilevel logistic regression models showed that the 
relationship between low trust and the outcome was significantly positive. People low in 
trust were more likely to report a difficulty with ADL (OR=1.60, p<0.001), and more likely to 
be depressed (OR=1.72, p<0.001) 
 
 
279 Standardised scales 
 
10.9.4 Problems remembering own condition 
As in Chapter 9, section 9.9.4, the ADL results might have arisen due to people in more 
unequal countries having a greater likelihood of impaired cognitive function, and therefore 
having more difficulty reporting any difficulties they might have with ADL. 
However, a bivariate multilevel logistic regression model showed that people with impaired 
cognitive function (see Chapter 9, section 9.9.4 for a description of how this was 
operationalized) were significantly more likely to report a difficulty with ADL (OR=3.18, 
p<0.001). 
10.9.5 Visiting a doctor 
As in Chapter 9, section 9.9.5, the ADL results might have arisen if people in more unequal 
countries were less likely to visit a doctor; either due to lack of motivation or lack of access. 
However, as described section 9.9.5, there was no significant association between country-
level inequality and the individual likelihood of visiting a doctor. 
10.9.6 Use of different depression inventories 
As described in Chapter 6, section 6.6.3.2, a different depression inventory (the EURO-D) 
was used in SHARE as opposed to ELSA or the HRS (which used the CESD). It is possible that 
the use of different inventories might have obscured any meaningful effect of inequality 
experience.  
The sensitivity analyses described in section 10.2.3 showed that removing either the U.K. or 
the U.S.A from the accumulation models did not alter the effect of inequality. Removing 
both countries from this analysis also did not alter these results. I also re-ran the single 
period models after excluding cohorts from the U.K. and the U.S. This also did not 
substantively alter the results. 
10.10 Summary and discussion 
The results of the first two primary sets of analyses (the accumulation and single-period 
model) were entirely unsupportive of my hypotheses. People that had experienced higher 
average levels of inequality over their lives, or during any specific life-course period, were 
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not more likely to report a difficulty on the Activities of Daily living scale, or to qualify as 
depressed on the CESD/EURO-D scale. 
The complementary analyses (the path analyses and life-course model comparisons) gave a 
more mixed picture. They indicated a potential effect of experiencing a change in inequality 
over the life-course for both outcomes. Further investigation showed that here was a 
significant positive association between experiencing an increase in inequality over the life-
course and subsequently reporting a difficulty with ADL, even after controlling for 
government social spending.  
As outlined in section 9.9.1 in the previous chapter, experiencing an increase in inequality 
over the life-course may act in much the same way as hypothesised for high absolute levels 
of inequality. Experiencing a steady increase in inequality over one’s lifetime may cause 
stress which may consequently affect physical functioning and lead to frailty. 
However, an alternative interpretation that cannot be ruled out is that the people who had 
experienced an increase in inequality over their lives had also experienced other things 
which may have been relevant for their health. The above results indicate that they may 
have experienced low levels of government investment in public goods, something which 
may be particularly important in protecting against frailty. Respondents experiencing an 
increase in inequality may have also been affected by other factors related to government 
spending which were not covered by this single crude measure. 
In the case of depression, the apparent effect of experiencing a change in inequality was not 
borne out by further analyses. These results seem to firmly indicate no association of any 
kind between experience of inequality and the odds of being depressed. This is in contrast 
to previous research which has found a strong positive relationship between inequality and 
depression (Messias, Eaton, and Grooms, 2011). The latter study used a potentially more 
accurate measure of depression than the present study. It looked at the recorded 
prevalence of clinical depression between U.S. states, and therefore was not subject to 
potential cross-cultural differences in interpretation. However, this study was entirely 
ecological in nature, and might therefore have been confounded by compositional effects. It 
was also entirely cross-sectional and therefore did not account for people’s past exposure to 
inequality, as the present study did. 
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Chapter 11 - Subjective health 
This chapter describes the results of all analyses relating life-course experience of inequality 
to the two outcomes which were derived from respondents’ subjective assessments of their 
own health; self-rated general health (SRH), and subjective life-expectancy. Details of these 
outcomes are given in Chapter 6 (section 6.6.4). These details are briefly summarised below: 
1. SRH was coded as a binary variable which indicated whether the respondent 
reported their overall health as being poor or bad. 
2. Subjective life expectancy was a continuous measure of the respondent’s self-rated 
expectation to live another 10 years, on a percentage scale. 
As in the three previous chapters, these analyses are reported together in this chapter but 
were conducted separately using separate baseline samples for each outcome. Descriptive 
statistics are given below for the two outcomes in their respective baseline samples. 
11.1 Descriptive statistics 
In the SRH baseline sample, 9.04% of respondents reported poor/bad health. The 
percentage of people reporting poor/bad health in each country is given in Table 11.1, 
below. 
 In the subjective life-expectancy baseline sample, the mean expectation of living another 10 
years was 57.04% (SD=29.98). For this outcome, 50% was both the median and modal score, 
with 22.92% of people giving their expectation to live another 10 years as 50%. 
Subjective life-expectancy scores were not normally distributed. There was a strong 
clustering of scores around 0%, 10%, 20%, 30%, and so on. The distribution was also slightly 
left-skewed (Skewness=-0.35), and had a Kurtosis of 2.17. The mean subjective life-
expectancy in each country is given in Table 11.2. 
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Table 11.1 Percentage of people reporting poor/bad health in each country (and overall) 
(n=55,370) 


















Table 11.2 Mean (and standard deviation) subjective life-expectancy in each country (and 
overall) (n=50,319) 
 Mean expectation-to-live 
AUT 59.21 (30.11) 
BEL 58.09 (27.29) 
CHE 66.44 (27.52) 
CZE 43.41 (27.68) 
DEU 60.30 (30.72) 
DNK 69.00 (29.59) 
ESP 60.57 (31.13) 
FRA 61.72 (28.59) 
GBR 58.30 (27.32) 
GRC 62.19 (23.46) 
IRL 67.17 (29.80) 
ITA 66.79 (29.48) 
NLD 65.22 (26.50) 
POL 48.79 (29.83) 
SWE 61.19 (31.04) 
USA 47.32 (31.10) 
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11.2 Testing accumulated life-course experience of inequality 
The analyses reported in this section examined the relationship between people’s 
accumulated (mean) experience of inequality from 1960-2006 and their subsequent 
likelihood of reporting poor/bad health, along with their subsequent expectation to live 
another 10 years.  
The subjective life-expectancy analyses consisted of a sequence of hierarchical linear models 
(HLMS), with individuals nested within countries. This procedure is described in detail in 
Chapter 7 (section 7.1), and is identical in form to the procedure carried out when analysing 
grip strength and peak flow (Chapter 8, section 8.2). 
The SRH analyses were identical to this but used made use of multilevel logistic regression 
models in place of HLMs, to account for the binary outcome. 
To help contextualise the results of these multilevel models, I first examined the bivariate 
ecological associations between the country mean Gini coefficient (1960-2006) and a) the 
proportion of people in each country reporting poor/bad health, and b) the mean subjective 
life-expectancy in each country. These associations are shown graphically in Figures 11.1 
and 11.2, respectively. 
Figure 11.1 shows a very small potential positive association between mean inequality and 
the proportion of people reporting poor/bad health. However, the ecological correlation 
was not statistically significant (Pearson’s r=0.09, p=0.73). Figure 11.2 appears to show a 
slightly stronger association between mean inequality and subjective life-expectancy. 
However, relationship is in the opposite direction to that predicted by my hypotheses. 
Nevertheless, the ecological correlation was not statistically significant (Pearson’s r=0.22, 
p=0.41). 
The results of the multilevel models exploring these relationships are given in sections 
11.2.1 and 11.2.2, below. 
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Figure 11.1 Scatter plot (with line of best fit) showing the proportion of people in each country reporting 
poor health against mean Gini coefficient from 1960-2006 
 
Figure 11.2 Scatter plot (with line of best fit) of mean country-level subjective life-expectancy (%) against 
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11.2.1 Self-rated health (SRH) 
Table 11.3 Associations (odds ratios and 95% confidence intervals) between country-level 
mean Gini from 1960-2006, plus covariates, and individual odds of reporting poor/bad 
health; obtained from multilevel logistic regressions (53,088 individuals nested within 16 
countries) 
 Empty Bivariate Fully adjusted 
Mean Gini (1960-2006) - 0.99 (0.91 , 1.07) 0.97 (0.92 , 1.03) 
Age (centred on 47) - - 1.03*** (1.03 , 1.04) 
Male gender - - 1.02 (0.96 , 1.08) 
ISCED 0  - - 2.92*** (2.52 , 3.39) 
ISCED 1 - - 1.71*** (1.57 , 1.87) 
ISCED 2 - - 1.27*** (1.13 , 1.42) 
ISCED 3 (reference) - - - 
ISCED 4 - - 0.93 (0.79 , 1.11) 
ISCED 5 - - 0.74*** (0.66 , 0.83) 
(sqrt) household income 
(net, $1000s) 
- - 0.90*** (0.89 , 0.92) 
(sqrt) financial assets 
(gross, $1000s) 
- - 0.95*** (0.95 , 0.96) 
Mean GDPpc               
(1960-2006, $1000s) 
 - 0.97 (0.94 , 1.00) 
Var(u) 0.36 0.36 0.19 
ρ(%) 9.95 9.89 5.57 
% change in var(u) - -0.63 -46.23 
AIC 31787.28 31789.18 29769.49 
Bold text indicates statistical significance, asterisks indicate level of significance (*p<0.05; **p<0.01, 
***p<0.001) 
In line with the results of the ecological analysis, the multilevel models showed no 
significant relationship between mean country level inequality (1960-2006) and the 
individual odds of reporting poor/bad health (Table 11.3). 
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In the empty model, almost 10% of the variance in poor/bad SRH was at the country, rather 
than the individual level. Adding mean inequality to the model explained less than 1% of this 
variance, and caused the model fit to decline slightly (according to the AIC score). Adding 
the covariates to the model explained almost half of the remaining country-level variance 
and improved the fit of the model substantially (a reduction in AIC score of over 2,000). 
Mean inequality remained unrelated to the outcome in this model. 
11.2.2 Subjective life-expectancy 
Table 11.4 shows that roughly 5% of the total variance in subjective life-expectancy was at 
the country, rather than the individual level. Adding mean inequality to the empty model 
explained only a very small amount of this country-level variance (roughly 5%), and did not 
improve the fit of the model according to the AIC score. Mean inequality was not a 
significant predictor of subjective life-expectancy in this model. 
Further adding the covariates to the model did not alter the association between inequality 
and the outcome, but did explain small proportions (around 10%) of both the individual and 
country level variances. Adding these covariates substantially improved the fit of the model 
according to the AIC score (a reduction of over 5,000 between the bivariate and fully 
adjusted models). 
These results show that, contrary to my hypotheses, people living in countries with higher 
levels of inequality over the previous 47 years did not tend to have lower expectations of 
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Table 11.4 Associations (unstandardised β coefficients and 95% confidence intervals) 
between country-level mean Gini from 1960-2006, plus covariates, and individual subjective 
life-expectancy (%); obtained from hierarchical linear models (49,619 individuals nested 
within 16 countries) 
 Empty Bivariate Fully adjusted 
Mean Gini (1960-2006) - 0.44 (-0.51 , 1.39) 0.58 (-0.31 , 1.47) 
Age (centred on 47) - - -0.81*** (-0.84 , -0.78) 
Male gender - - -1.71*** (-2.20 , -1.21) 
ISCED 0  - - -5.68*** ( -7.51 , -3.86) 
ISCED 1 - - -4.06*** (-4.81 , -3.31) 
ISCED 2 - - -1.89*** (-2.77 , -1.01) 
ISCED 3 (reference) - - - 
ISCED 4 - - 0.22 (-0.89 , 1.33) 
ISCED 5 - - 2.22*** (1.51 , 2.92) 
(sqrt) household income 
(net, $1000s) 
- - 0.02 (-0.09 , 0.12) 
(sqrt) financial assets 
(gross, $1000s) 
- - 0.27*** (0.23 , 0.32) 
Mean GDPpc               
(1960-2006, $1000s) 
- - 0.27 (-0.25 , 0.78) 
Var(u) 50.79 48.30 42.11 
Var(e) 845.31 845.31 759.70 
ρ(%) 5.67 5.40 5.25 
% change in var(u) - -4.90 -12.80 
% change in var(e) - 0.00 -10.13 
AIC 475316.19 475317.38 470038.16 
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11.2.3 Sensitivity analyses 
As with the results described in the previous three chapters, I ran a series of sensitivity 
analyses to test the robustness of these results. The first three were intended to determine 
whether the results were altered by accounting for a) the relatively large size of the U.K. and 
U.S. samples, b) the differences between the samples used for each outcome, and c) 
potential non-linear effects of the continuous covariates. The primary results (the direction 
and significance of the association between average inequality and the outcome) of all three 
sets of analyses were not changed in these tests. 
In common with the previous analyses I also re-ran the fully adjusted (for covariates) models 
excluding and then replacing each country in turn. These models did result in some changes 
to the primary results for both outcomes. These results are summarised in Table 11.5 and 
11.6 below. 
Table 11.5 Odds ratios (and 95% confidence intervals) for the relationship between mean 
country-level inequality (1960-2006) and poor/bad self-rated health, from multilevel logistic 
regression models excluding individual countries 
Country excluded Odds ratio (and 95% CI) 
AUT 0.97 (0.95 , 1.00) 
BEL 0.97* (0.95 , 1.00) 
CHE 0.98 (0.95 , 1.00) 
CZE 0.97* (0.94 , 1.00) 
DEU 0.98 (0.96 , 1.01) 
DNK 0.97 (0.95 , 1.00) 
ESP 0.98 (0.95 , 1.00) 
FRA 0.97 (0.95 , 1.00) 
GBR 0.98 (0.95 , 1.01) 
GRC 1.01 (0.98 , 1.03) 
IRL 0.98 (0.96 , 1.01) 
ITA 0.97* (0.94 , 1.00) 
NLD 0.97* (0.94 , 1.00) 
POL 0.98 (0.96 , 1.01) 
SWE 0.97* (0.94 , 1.00) 
USA 0.95*** (0.92 , 0.97) 
Table 11.5 shows that removing some countries from the SRH analyses resulted in a 
significant negative relationship between average inequality and this outcome. These 
countries were Belgium, the Czech Republic, Italy, the Netherlands, Poland, Sweden, and 
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the U.S.A. In most of these cases the resulting inverse relationship was weak, with the upper 
confidence intervals drawing very close to 1.00. In these cases the countries were not 
outliers in terms of inequality or the outcome, and I see no strong argument for their 
exclusion from the analysis. However, the U.S.A was an outlier in terms of its high average 
levels of inequality, and its exclusion from the analysis had a strong effect on the results. 
With the US excluded the inverse relationship between average inequality and the outcome 
became highly significant.   
Table 11.6 β coefficients (and 95% confidence intervals) for the relationship between mean 
country-level inequality (1960-2006) and subjective life-expectancy, from hierarchical linear 
models excluding individual countries 
Country excluded β (and 95% CI) 
AUT 0.71** (0.25 , 1.18) 
BEL 0.66** (0.19 , 1.13) 
CHE 0.67** (0.22 , 1.12) 
CZE 0.21 (-0.27 , 0.69) 
DEU 0.67** (0.22 , 1.11) 
DNK 0.87*** (0.40 , 1.34) 
ESP 0.60* (0.13 , 1.07) 
FRA 0.68** (0.22 , 1.14) 
GBR 0.68** (0.22 , 1.14) 
GRC 0.55* (0.06 , 1.05) 
IRL 0.59* (0.12 , 1.06) 
ITA 0.46 (-0.03 , 0.95) 
NLD 0.73** (0.27 , 1.20) 
POL 0.64** (0.19 , 1.09) 
SWE 0.72** (0.25 , 1.19) 
USA 1.35*** (0.97 , 1.73) 
Table 11.6 shows that removing any single country from the analyses (with the exception of 
Italy and the Czech Republic) resulted in a significant positive relationship between average 
inequality and subjective life-expectancy. In some cases this relationship was weak and 
close to the borderline of significance; for example when removing Spain, Greece, or 
Ireland. In other cases the relationship was strong and highly significant, particularly (as with 
the SRH analysis) when removing the U.S.A. 
There are two ways of interpreting these results. First they could be considered to be 
supportive (contrary to my hypotheses) of a negative underlying relationship between 
inequality and the odds of reporting poor/bad health, and a corresponding positive 
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relationship between inequality and subjective life-expectancy. Alternatively, they could be 
interpreted as showing that the associations between average inequality experience and 
these outcomes were not robust to the choice of countries.  
11.2.3.1 Binary measure of low subjective life-expectancy 
As described in the introduction to this chapter, people’s ratings of their own percentage 
chance to live another 10 years were not normally distributed. No mathematical 
transformation of the outcome yielded a more normal distribution. Instead I tested an 
alternative specification of the outcome by re-coding it as a binary indictor of ‘low 
subjective life-expectancy’. This was coded as a binary variable which indicated whether the 
respondent had rated themselves as having a less than 50% chance of living another ten 
years. By this measure, 27.88% of the sample had low subjective life-expectancy.  
I re-ran the fully adjusted (for covariates) model as a multilevel logistic regression model. 
This showed no significant association between average inequality and the odds of reporting 
low subjective life-expectancy (OR=0.96, p>0.05). 
11.3 Testing the effects of inequality during specific life-course periods 
The analyses reported in this section examined the relationship between people’s 
experience of inequality during three specific life-course periods and a) their subsequent 
likelihood of reporting poor/bad health and b) their subsequent subjective life-expectancy. 
The subjective life-expectancy analyses consisted of a sequence of HLMs with individuals 
nested within country-age cohorts; as described in Chapter 7 (section 7.2). These analyses 
were identical in form to those described for grip strength and peak flow rate in Chapter 8, 
section 8.3. 
The SRH analyses substituted multilevel logistic regression models for HLMs to account for 
the binary outcome. 
To help contextualise the results of these multilevel analyses, I first looked at the bivariate 
ecological associations between life-course experience of inequality and the two health 
outcomes.  The country-age cohorts were grouped into four categories based on their 
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experience of high inequality during the three life-course periods, as described in Chapter 8 
(section 8.3).   
The proportion of people in each category who reported bad/poor health is given in Figure 
11.3. The mean subjective life-expectancy in each category is given in Figure 11.4. 
 
Figure 11.3 Proportions of people reporting poor/bad health in each category of inequality experience (error 
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Figure 11.4 Mean subjective life-expectancy in each category of inequality experience (error bars are 95% 
confidence intervals) 
Contrary to my hypotheses, Figure 11.3 shows very little difference between the categories 
of inequality experience in terms of the proportion reporting poor/bad health. Both the 
group that had experienced one period of high inequality and the group that had 
experienced high inequality during all three periods had the joint lowest proportion of 
people reporting poor health (9%). The groups that had experienced two or no period of 
high inequality had slightly higher proportions of people reporting poor health (11% and 
10%, respectively). 
Contrary to this, but in line with my hypotheses, Figure 11.4 shows that the group that had 
experienced high inequality during all three periods had the lowest mean subjective life-
expectancy (Mean=52.02%, SD=31.35). Also, the group that had experienced no periods of 
high inequality had the highest mean subjective life-expectancy (Mean=61.43%, SD=28.67). 
However, the group that had experienced high inequality during two of the three periods 
had a mean subjective life-expectancy that was almost as high (Mean=60.08%, SD=27.89) as 
the group that had experienced no periods, and the group that had experienced it during 
only one period had a mean subjective life-expectancy almost as low as the group who had 
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Results of multilevel models investigating these relationships are given in sections 11.3.1 
and 11.3.2, below. 
11.3.1 SRH 
Table 11.7 shows that in the empty model, roughly 15% of the total variance in the 
reporting of poor/bad health was at the cohort, rather than the individual level. Adding age, 
gender, education, income, wealth, and average GDP per capita (1960-2006) to the model 
explained almost half of this variance (around 45%). Around 10% of the remaining variance 
was at the cohort level.  
Adding inequality experience during early working life (EARLY) to the model explained 
around 10% of this variance, and EARLY was significantly negatively related to the odds of 
reporting poor health. Adding inequality experience during mid working life (MID) to the 
covariates-only model explained around 5% of the cohort-level variance, and MID was 
significantly negatively related to the outcome. Finally, adding inequality experience during 
late working life (LATE) to the model explained around 1% of the cohort-level variance. LATE 
was unrelated to the odds of reporting poor/bad health in this model. 
These results show that, contrary to my hypothesis, people who had experienced higher 
levels of inequality during early or mid working life were slightly but significantly less likely 
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Table 11.7 Associations (unstandardised β coefficients and 95% confidence intervals) 
between cohort level mean Gini during early, mid, and late working life, plus covariates, and 
individual odds of reporting poor/bad health; obtained from multilevel logistic regressions 
(42,849 individuals nested within 75 cohorts) 
 Empty Covariates 
only 
+EARLY +MID +LATE 
EARLY - - 
0.95**                     
(0.92 , 0.98) 
- - 
MID - - - 
0.97*               
(0.93 , 1.00) 
- 
LATE - - - - 
0.98                




1.03***        
(1.01 , 1.04) 
1.03***        
(1.02 , 1.04) 
1.03***        
(1.01 , 1.04) 
1.03***        
(1.01 , 1.04) 
Male gender - 
1.07          
(0.99 , 1.15) 
1.07          
(1.00 , 1.15) 
1.07          
(0.99 , 1.15) 
1.07          
(0.99 , 1.15) 
ISCED 0  - 
2.91***           
(2.39 , 3.54) 
2.96***         
(2.43 , 3.60) 
2.94***         
(2.41 , 3.57) 
2.92***         
(2.39 , 3.55) 
ISCED 1 - 
1.72***          
(1.55 , 1.91) 
1.72***        
(1.55 , 1.91) 
1.72***        
(1.55 , 1.91) 
1.72***        
(1.55 , 1.91) 
ISCED 2 - 
1.26***       
(1.10 , 1.45) 
1.25***         
(1.09 , 1.43) 
1.25***         
(1.09 , 1.43) 
1.26***         
(1.10 , 1.44) 
ISCED 3 
(reference) 
- - - - - 
ISCED 4 - 
0.87         
(0.72 , 1.06) 
0.87          
(0.72 , 1.06) 
0.87          
(0.72 , 1.06) 
0.87          
(0.72 , 1.06) 
ISCED 5 - 
0.71***         
(0.62 , 0.81) 
0.70***           
(0.61 , 0.81) 
0.70***           
(0.61 , 0.81) 
0.70***           






0.86***      
(0.84 , 0.88) 
0.86***      
(0.84 , 0.88) 
0.86***      
(0.84 , 0.88) 
0.86***      





0.94***       
(0.93 , 0.95) 
0.94***       
(0.93 , 0.95) 
0.94***       
(0.93 , 0.95) 
0.94***       
(0.93 , 0.95) 




0.98            
(0.96 , 1.01) 
1.00         
(0.97 , 1.02) 
0.99          
(0.97 , 1.01) 
0.98          
(0.96 , 1.01) 
Var(u) 0.57 0.31 0.28 0.29 0.31 
ρ (%) 14.77 8.64 7.74 8.19 8.54 
% change in 
var(u) 
- -45.46 -11.21 -5.62 -1.21 
AIC 22466.9 21392.5 21385.7 21390.0 21393.5 
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11.3.2 Subjective life-expectancy 
Table 11.8 shows that, in the empty model, roughly 15% of the variance in subjective life-
expectancy was at the cohort, rather than the individual level. Adding the covariates 
explained roughly 30% of this variance, and around 1% of the individual level variance. 
In order to investigate why the individual level covariates explained a greater proportion of 
the cohort level variance than the individual level variance, I re-ran the models adding the 
covariates in a step-wise fashion (results not shown). These models showed that age was 
the most important variable in predicting the outcome. Age was an individual level variable 
but it was also one of the main ways in which the level-2 units (country-age cohorts) were 
defined. Therefore a large proportion of the differences in subjective life-expectancy 
between the cohorts were due to differences in their age composition (i.e. the 
compositional effect of age).  
Adding EARLY to the model explained around 10% of the remaining cohort-level variance. 
Contrary to my hypothesis, EARLY was significantly positively related to mean subjective life-
expectancy.  
Also contrary to my hypothesis, MID and LATE did not explain any substantial proportion of 
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Table 11.8 Associations (unstandardised β coefficients and 95% confidence intervals) 
between cohort level mean Gini during early, mid, and late working life, plus covariates, and 
individual subjective life-expectancy (%); obtained from hierarchical linear models (39,578 
individuals nested within 75 cohorts) 
 Empty Covariates 
only 
+EARLY +MID +LATE 
EARLY - - 
0.71**               
(0.17 , 1.25) 
- - 
MID - - - 
0.43                  
(-0.11 , 0.98) 
- 
LATE - - - - 
0.12                   




0.36***           
(-0.51 , -0.22) 
-0.39***           
(-0.53 , -0.24) 
-0.36***           
(-0.50 , -0.22) 
-0.36***           
(-0.51 , -0.22) 
Male gender - 
2.94***            
(-3.47 , -2.42) 
2.94***            
(-3.47 , -2.42) 
2.94***            
(-3.47 , -2.42) 
2.94***            
(-3.47 , -2.42) 
ISCED 0  - 
-7.29***          
(-9.45 , -5.13) 
-7.34***          
(-9.50 , -5.18) 
-7.32***           
(-9.48 , -5.16) 
-7.30***            
(-9.46 , -5.14) 
ISCED 1 - 
-3.31***          
(-4.13 , -2.49) 
-3.32***          
(-4.14 , -2.50) 
-3.32***          
(-4.13 , -2.50) 
-3.31***          
(-4.13 , -2.50) 
ISCED 2 - 
-0.94              
(-1.89 , 0.02) 
-0.93               
(-1.88 , 0.03) 
-0.93               
(-1.88 , 0.03) 
-0.93              
(-1.89 , 0.02) 
ISCED 3 
(reference) 
- - - - - 
ISCED 4 - 
1.15               
(-0.03 , 2.32) 
1.15                     
(-0.03 , 2.32 
1.14               
(-0.03 , 2.31) 
1.14               
(-0.03 , 2.31) 
ISCED 5 - 
2.89***              
(2.16 , 3.62) 
2.90***           
(2.17 , 3.63) 
2.90***          
(2.16 , 3.63) 
2.89***            






0.26***        
(0.15 , 0.37) 
0.26***        
(0.15 , 0.37) 
0.26***        
(0.15 , 0.37) 
0.26***        





0.20***       
(0.16 , 0.25) 
0.20***       
(0.16 , 0.25) 
0.20***       
(0.16 , 0.25) 
0.20***       
(0.16 , 0.25) 




0.26               
(-0.12 , 0.64) 
0.08               
(-0.30 , 0.47) 
0.23                
(-0.15 , 0.60) 
0.26                
(-0.12 , 0.64) 
Var(u) 140.48 100.05 90.67 97.55 100.05 
Var(e) 698.95 688.52 688.53 688.52 688.52 
ρ (%) 16.73 12.69 11.64 12.41 12.69 
% change in 
var(u) 
- -28.78 -9.38 -2.49 0.00 
% change in 
var(e) 
- -1.49 0.00 0.00 0.00 
AIC 371876 371277 371272 371276 371279 
Bold text indicates statistical significance, asterisks indicate level of significance (*p<0.05; **p<0.01, 
***p<0.001) 
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11.3.3 Sensitivity analyses 
Similar sensitivity analyses were run for these models as for the accumulation models 
reported above, and as for the equivalent analyses in the three previous chapters. These 
analyses showed that restricting the sample to respondents with complete data on all of the 
health outcomes used in the study did not alter the primary associations. However, the 
other sensitivity analyses did have substantively change the results relative to the original 
models. 
11.3.3.1 GDP during specific periods 
Restricting the sample to those with complete GDP data at all three life-course periods (see 
section 8.3.3.1) changed some of the primary results in the following ways: 
1. The negative relationships between SRH and inequality experience during early and 
mid working life became non-significant. 
2. The positive relationship between inequality experience during early working life and 
subjective life-expectancy swapped sign, but remained statistically significant (β=-
0.57, p<0.05). 
3. The relationships between subjective life-expectancy and inequality experience 
during mid and late working life became significantly negative (β=-0.86, p<0.001; β=-
0.81, p<0.001; respectively). 
Further controlling for GDP per capita each separate period resulted in no further changes 
to the results for either outcome. 
11.3.3.2 Separate samples for different periods 
Re-running the fully adjusted single period models in samples expanded to include of all 
respondents with inequality information for the relevant period resulted in the following 
changes to the primary results: 
1. The significant negative relationship between inequality experience during mid 
working life and SRH became non-significant. 
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2. The positive relationship between inequality experience during late working life and 
subjective life-expectancy became statistically significant (β=0.53, p<0.05). 
11.3.3.3 Non-linear effects of continuous covariates 
Re-running the fully adjusted single period models accounting for possible non-linear effects 
of the continuous covariates altered only one of the primary associations; adding a cubed 
term for GDP resulted in the positive relationship between inequality experience during 
early working life and subjective life-expectancy becoming non-significant. 
11.3.3.4 Binary measure of low subjective life-expectancy 
Similar to when using a continuous measure of subjective life-expectancy, multilevel logistic 
regression models (individuals nested within cohorts) showed inequality experience during 
early working life to be significantly negatively associated with the odds of reporting low 
subjective life-expectancy (OR=0.95, p<0.05). As in the original model specification, 
experience during mid, and late working life was unrelated to the odds of reporting low 
subjective life-expectancy. 
11.3.3.5 Summary 
The key implication of these sensitivity analyses is that, for both outcomes, any apparent 
effect of inequality experience during any given life-course period was highly dependent on 
the sample and model specification used in the analysis. The exclusion or inclusion of 
different cohorts had a particularly dramatic effect on the results.  
These results therefore do not support the idea of a robust effect (in either direction) of 
inequality experience of people’s self-rated health or subjective life-expectancy. 
11.4 Separating the effects of specific life-course periods 
These analyses used a path-analytic procedure to attempt to separate the effects of 
inequality experience during early, mid, and late working life into a) their direct effects and 
b) their indirect effects through subsequent periods. The analytical procedure is described in 
detail in Chapter 7 (section 7.3). 
 




Figure 11.5 Path diagram showing standardized path coefficients relating inequality experience during early, 
mid, and late working life to the (logged) odds of reporting poor/bad health (significance levels are indicated 
by asterisks; *p<0.05, **p<0.01, ***p<0.001) 
Table 11.9 Standardized beta coefficients (and 95% confidence intervals) for the direct, 
indirect, and total effects of average inequality at each life-course period on the (logged) 
odds of reporting poor health (42,849 individuals nested within 75 cohorts) 
 Total Direct Indirect 
EARLY -0.09 (-0.15 , -0.03) -0.09 (-0.19 , 2.65x10-3) -6.36x10-4  (-0.13 , 0.13) 
MID -9.03x10-4 (-0.03 , 0.04) -0.07 (-0.22 , 0.08) 0.07 (-0.04 , 0.18) 
LATE 0.08 (-0.05 , 0.21) 0.08 (-0.05 , 0.21) - 
The path model showed that none of the life-course periods had a significant direct effect 
on the outcome (Table 11.9 and Figure 11.5). When adjusting for earlier experience, LATE 
had a positive effect on the odds of reporting poor health, but this effect was not significant. 
The direct effect of EARLY was negative, but its indirect positive effect through LATE served 
to counterbalance this. Nevertheless, its negative indirect through MID meant that the total 
effect of EARLY was significantly negative; the only significant effect in the model. 
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Similar to the path analyses described in previous chapters (see Chapter 9, section 9.4.1) 
these results might indicate opposing effects of inequality during different life-course 
periods or they might indicate an effect of change in inequality experience over the life-
course. This possibility was explored by looking directly at the effects of change in inequality 
experience between early and late working life (see section 9.5.1 below). 
11.4.2 Subjective life-expectancy 
 
Figure 11.6 Path diagram showing standardized path coefficients relating inequality experience during early, 
mid, and late working life to individual subjective life-expectancy (significance levels are indicated by 
asterisks; *p<0.05, **p<0.01, ***p<0.001) 
Table 11.10 Standardized beta coefficients (and 95% confidence intervals) for the direct, 
indirect, and total effects of average inequality at each life-course period on individual 
subjective life-expectancy (39,578 individuals nested within 75 cohorts) 
 Total Direct Indirect 
EARLY 0.09 (0.23 , 0.17) 0.10 (-3.81x10-3 , 0.21) -0.01 (-0.36 , 0.34) 
MID -0.02 (-0.13 , 0.08)  0.08 (-0.09 , 0.25) -0.10 (-0.23 , 0.03) 
LATE -0.12 (-0.26 , 0.03) -0.12 (-0.26 , 0.03) - 
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Identically to the single-period model, the path analytic model showed a significant positive 
total effect of inequality experience during early working life on subjective life-expectancy 
(Table 11.10 and Figure 11.6). This total effect was the sum of the positive direct effect of 
EARLY added to its positive indirect effect through MID. This effect was opposed, but not 
overwhelmed by the direct negative effect of LATE. The total effects of MID and LATE were 
both non-significant. 
As with the SRH analyses described above, the results of the path analysis could indicate 
opposing effects of inequality experienced during different life-course periods, or they could 
indicate an effect of experiencing a change in inequality over time. 
11.4.3 Sensitivity analyses 
The regression models which constituted the path analyses for each outcome were re-run in 
a sample confined to those with data on both inequality and GDP for all three life-course 
periods, as described in section 8.4.3. This resulted in the following changes to the results of 
the path analysis: 
1. The direct negative effect of EARLY on SRH was substantially smaller, rendering the 
total effect of EARLY non-significant 
2. The direct effects of EARLY, MID, and LATE on subjective life-expectancy all became 
negative; although only the effect of LATE reached statistical significance (β=-0.11, 
p<0.05). This meant that the total effects of EARLY and LATE were significantly 
negative, with the effect of MID (controlling for EARLY) being non-significant 
Further adjusting the regression models for GDP during the three life-course periods 
separately further altered the results of the subjective life-expectancy analysis slightly in 
that the direct (and therefore total) effect of LATE on this outcome went from borderline 
significance to borderline non-significance (β=-0.11, p=0.08). 
11.5 Testing the effects of life-course inequality trajectories 
As in previous chapters, to test the potential effects of experiencing a change in inequality 
over the life course I compared both people in cohorts who had experienced an increase in 
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inequality between early and late working life (i.e. across the life-course) and people who 
had experienced a decrease, to those whose experience had remained stable. The analytical 
procedure was identical to that described for the ‘trajectory’ analyses in Chapter 9 (section 
9.5). 
In the SRH analyses cohort members who had experienced either a decrease (OR=1.08, 
p>0.05), or an increase (OR=1.29, p>0.05) in inequality were not significantly more or less 
likely to report poor/bad general health, compared with those whose experience of 
inequality had not changed. The results from the subjective life-expectancy analyses were 
similar. Neither a decrease (β=-4.20, p>0.05) nor an increase (β=3.26, p>0.05) in inequality 
had a significant association with subjective life-expectancy. 
Regression tables for the analyses reported in this section are given in Appendix 5 (Tables 
A5.5 and A5.6). 
11.5.1 Sensitivity analyses 
As with the previous two sets of analyses, these models were re-fitted to include 
information on experience of GDP in all three separate life-course periods rather than a 
single measure of overall mean GDP.  
First, restricting the sample to members of cohorts with information on both inequality and 
GDP for all three life-course periods did not alter the primary results for either outcome. 
Additionally adjusting for GDP measured during the individual periods also did not alter the 
results. 
11.6 Comparing life-course models 
In order to compare different models of inequality’s action over the life-course I fitted 
several nested multilevel regression models (individuals within country-age cohorts), 
following the procedure outlined in Chapter 7 (section 7.4). Excepting the substituting 
multilevel logistic regression models for HLMs in the SRH analyses, this procedure was 
identical to that described in Chapter 8 (section 8.5). 
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11.6.1 SRH 
Table 11.11 Likelihood ratio (LR) test statistics of constrained life-course models (of the effect 
of inequality on the odds of reporting poor/bad health) against a saturated model, along 
with log likelihood and AIC estimates of model fit (42,977 individuals nested within 75 
cohorts) 
 Saturated Unconstr’ Constr’ EARLY crit’ MID crit’ LATE crit’ 
Log likelihood -3250.28 -3252.76 -3253.97 -3253.79 -3253.67 -3255.05 
LR test chi2 - 4.97 7.38 7.03 6.78 9.55 
AIC 6540.55 6537.52 6535.93 6535.58 6535.33 6538.10 
Bold text indicates statistical significance, asterisks indicate level of significance (*p<0.05; **p<0.01, 
***p<0.001) 
Table 11.11 shows that none of the life-course models were a significantly worse fit to the 
data than the saturated model, i.e. none of the life-course models explained the outcome 
any better than any other. This pattern was also repeated when the unconstrained 
accumulation model was treated as the baseline model (see Table 11.12). 
These results are not consistent with the results of the single period models, which showed 
that experience of inequality during both early and mid working life was a significant 
predictor of the outcome, whereas inequality experience during late working life was not. 
EARLY and MID were, however, very weak predictors; explaining only very small amounts of 
the between-cohorts variance in SRH. They were also not robust to the use of alternative 
samples and model specifications. The other covariates included in the models (age, gender 
etc) were much more important predictors of this outcome.  
The models reported in this section differed only in their parameterization of inequality 
experience. This is a plausible explanation for why these models showed no substantive 
difference in terms of the fit of the models. 
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Table 11.12 Likelihood ratio (LR) test statistics of constrained accumulation and critical 
period life-course models (of the effect of inequality on the odds of reporting poor health) 
against the unconstrained accumulation model, along with log likelihood and AIC estimates 
of model fit (42,977 individuals nested within 75 cohorts) 
 Unconstrained Constrained EARLY crit’ MID crit’ LATE crit’ 
Log likelihood -3252.76 -3253.97 -3253.79 -3253.67 -3255.05 
LR test chi2 - 2.42 2.06 1.81 4.58 
AIC 6537.52 6535.93 6535.58 6535.33 6538.10 
Bold text indicates statistical significance, asterisks indicate level of significance (*p<0.05; **p<0.01, 
***p<0.001) 
11.6.2 Subjective life-expectancy 
Table 11.13 Likelihood ratio (LR) test statistics of constrained life-course models (of the effect 
of inequality on subjective life-expectancy) against a saturated model, along with log 
likelihood and AIC estimates of model fit (39,578 individuals nested within 75 cohorts) 
 Saturated Unconstr’ Constr’ EARLY crit’ MID crit’ LATE crit’ 
Log likelihood -185615 -185621 -185624 -185622 -185624 -185625 
LR test chi2 - 12.27* 18.55** 14.80* 18.82** 21.01** 
AIC 371270 371274 371276 371272 371276 371279 
Bold text indicates statistical significance, asterisks indicate level of significance (*p<0.05; **p<0.01, 
***p<0.001) 
Table 11.13 shows that all of the life-course models were significantly worse fitting than the 
saturated model. This implies that the interactions between inequality experience at 
different periods had some explanatory power for the outcome, above and beyond allowing 
for the different life-course periods to have different effects.  
When the unconstrained accumulation model was adopted as the baseline, Table 11.14 
shows that the EARLY critical period model was not significantly worse fitting. This implies 
that the most parsimonious life-course model of the effect of inequality on subjective life-
expectancy allows only for an effect during early-working life. This is contrary to my 
hypotheses but is in-line with the results of the single-period models, which showed that 
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early working life was the only period during which experience of inequality was a 
significant predictor of this outcome. 
Table 11.14 Likelihood ratio (LR) test statistics of constrained accumulation and critical 
period life-course models (of the effect of inequality on subjective life-expectancy) against 
the unconstrained accumulation model, along with log likelihood and AIC estimates of model 
fit (39,578 individuals nested within 75 cohorts) 
 Unconstrained Constrained EARLY crit’ MID crit’ LATE crit’ 
Log likelihood -185621 -185624 -185622 -185624 -185625 
LR test chi2 - 6.28* 2.53 6.55* 8.74* 
AIC 371274 371276 371272 371276 371279 
Bold text indicates statistical significance, asterisks indicate level of significance (*p<0.05; **p<0.01, 
***p<0.001) 
11.7 Single-cohort replication 
The accumulation, single-periods, and life-course comparison analyses were re-run in a 
sample restricted to a single age cohort (respondent born between 1951 and 1953, 
inclusive). Once again, excepting the substituting multilevel logistic regression models for 
HLMs in the SRH analyses, this procedure was identical to that described in Chapter 8 
(section 8.6). 
11.7.1 SRH 
The pattern of results from the accumulation and single-period models was slightly different 
in the single-cohort analyses. Experience of inequality during early working life remained 
significantly negatively associated with the odds of reporting poor/bad health (OR=0.91, 
p<0.01) and experience during late working life remained unrelated to the outcome. 
However, accumulated experience of inequality became significantly negatively associated 
with the odds of reporting poor/bad self-rated health (OR=0.93, p<0.05), and experience of 
inequality during mid working became non-significantly related to the outcome (OR=0.95). 
In this single age cohort, the apparently beneficial effect of EARLY was larger in magnitude 
and more important as a predictor of the odds of reporting poor general health. It was not 
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possible to examine whether this might be interpreted as an effect of changing inequality 
due to the low number of people in this cohort who had experienced a reduction in 
inequality.  
These results demonstrate that the association between the indicators of life-course 
experience of inequality and the outcome were highly sensitive to changes in the way in 
which the analyses were conducted. This is concordant with the results of the previous 
sensitivity analyses reported in this chapter. 
11.7.2 Subjective life-expectancy 
In the single-cohort the results of the original accumulation and single period models were 
broadly replicated. The association between accumulated inequality and subjective life-
expectancy remained non-significant (β=0.27), as did the associations between experience 
of inequality during mid (β=-0.14), and late (β=-0.52) working life and this outcome. 
However, the positive relationship between inequality experience in early working life and 
the outcome, which was significant in the original models, became non-significant (β=0.70). 
These results are consistent with the findings of the original models in showing no robust 
association between experience of inequality across the life-course and subjective life-
expectancy. 
11.7.3 Summary 
The single-cohort replication analyses reinforce the findings of the previous analyses 
indicating that there were no robust effects of inequality experience on either SRH or 
subjective life-expectancy.  
11.8 Mediation 
The above results did not support the hypothesised detrimental effects of life-course 
experience of inequality on subjective health. Mediation analyses were therefore not 
carried out for these outcomes. 
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11.9 Testing explanations for results 
The results described in this chapter show that there was no robust association between 
inequality experience over the life-course (either accumulated or during individual periods) 
and either of the subjective health outcomes. As in the previous two chapters, there are 
several possible explanations for these null results. 
11.9.1 A beneficial effect of inequality for the wealthy 
If inequality experience of inequality was beneficial for the wealthy, this might have 
obscured a detrimental effect of inequality on other economic strata (see Chapter 9, section 
9.9.2). I tested this explanation by stratifying the sample by tertiles of wealth, as described 
in Chapter 9, section 9.9.2. 
11.9.1.1 SRH 
In the case of SRH, overall average inequality was similarly unrelated to the outcome in all 
three wealth strata. The results from the single period models were more complicated but 
also did not support a beneficial effect among the rich. Inequality experience during early 
working life was most strongly negatively associated with the outcome among the poorest 
stratum (OR=0.91, p<0.001), and was actually positively associated with it in the richest 
stratum (OR=1.03, p<0.05). Experience during mid working life was also most strongly 
negatively associated with the outcome in the poorest stratum (OR=0.94, p<0.001) but was 
unrelated to it in the richest stratum (OR=1.01, p>0.05). Experience during late working life 
was similarly unrelated to the outcome in all three strata 
11.9.1.2 Subjective life-expectancy 
In the case of subjective life-expectancy, the association between accumulated inequality 
and the outcome was only significantly positive in the poorest stratum. 
In the single-period models EARLY was most strongly positively associated with the outcome 
in the poorest stratum, weakly positively associated with it in the middle stratum and 
unrelated in the richest stratum. Similarly MID was only significantly positively related to the 
outcome in the poorest stratum. LATE was unrelated to the outcome in all three strata. 
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These results are not consistent with a beneficial effect of inequality on subjective life-
expectancy among richer people. 
11.9.2 Visiting a doctor 
As in Chapter 9, section 9.9.5, the null results might have arises if people in more unequal 
countries were less likely to visit a doctor; either due to lack of motivation or lack of access. 
However, as described that section, there was no significant association between country-
level inequality and the individual likelihood of visiting a doctor. 
11.9.3 The effect of having had a heart attack or stroke on subjective health 
The results reported in Chapter 9 showed that experience of income inequality had a robust 
negative relationship with the odds of reporting a heart attack or stroke. These are 
particularly serious health events to report and they would likely have a strong impact on 
people subjective reports of their general state of health. The negative relationship between 
inequality experience and this outcome might therefore have affected the association 
between inequality and subjectively reported health. 
I re-ran the accumulation and single-period models for both outcomes after excluding 
respondents who had reported being diagnosed with a heart attack or stroke. This did not 
alter the primary results for either of the outcomes. 
11.9.4 Use of different SRH survey items 
As described in Chapter 6 (section 6.6.4.1), ELSA made use of a different version of the SRH 
survey item than did SHARE or the HRS. It is possible that this could have compromised the 
models’ ability to find a robust result. The sensitivity analyses described in section 15.1 
showed that removing the U.K. from the analysis did not alter the apparent effect of 
inequality (or lack thereof). Removing U.K. cohorts from the single-period models also did 
not alter the results compared to the sample with the U.K. cohorts included. 
11.9.5 The effect of country-level life expectancy on subjective life-expectancy 
One possible influence on people’s subjective life-expectancy might have been their 
awareness of the actual life-expectancy in their country of residence. Figures for national 
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life expectancy are often published by individual governments or academic institutions and 
might therefore be well-known publicly. National life-expectancy figures might therefore 
have influenced the association between income inequality and subjective-life-expectancy.  
In HLMs (individuals nested within countries) country-level average life expectancy (derived 
from the most recent World Development Indicators database) was positively related to 
people’s expectation to live another ten years, after adjusting for age (β=3.35, p<0.001). 
I re-ran the ‘average’ and ‘single-period’ models with country-level life expectancy as an 
additional country-level covariate. This made no difference to the substantive results of 
these models. 
11.10 Summary and discussion 
The overall pattern of results for the analyses reported in this chapter was not supportive of 
my hypotheses. The primary analyses (the accumulation and single period models) showed 
that there was no robust tendency for people who had experienced higher average levels of 
inequality over their lives, or during any individual period of their lives, to have lower 
subjective life expectancy or to be more likely to report poor/bad health.  
The life-course path analyses showed a potential effect of experiencing a change in 
inequality, but this was not borne out in further analyses. It was also not supported by the 
life-course model comparisons. 
As described in Chapter 2, there have been many studies which have looked at the 
relationship between inequality and subjective health (specifically SRH). Some have found a 
positive result (e.g. Blakely, Kennedy, and Kawachi, 2001), whereas others have not (e.g. 
Jen, Jones, and Johnston, 2009).  
Barford, Dorling, and Pickett (2010) have criticized the use of self-rated health as an 
outcome when evaluating the inequality hypothesis using cross-national data. They argue 
that self-rated health cannot be viewed simply as a proxy measure for objective health 
status, because it is to a large extent socially constructed. In other words, people might 
report their general health differently in different countries, not because their health status 
is different, but because they have different expectations for their own health, or due to 
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other cultural differences. Barford, Dorling, and Pickett (2010) further note that the way in 
which people answer the SRH question could be systematically related to income inequality 
in such a way as to mask an association between inequality and true underlying health 
status. For example, people might be more likely to exaggerate their own healthiness in 
more unequal (and therefore perhaps more competitive) societies. People in more unequal 
societies might also look to narrower reference groups when evaluating their own health, 
leading them to assess it more positively. 
These are all plausible arguments. However, there are also plausible factors which could 
actually serve to exaggerate the association between inequality and health when health is 
evaluated subjectively by the respondents. If, as the inequality hypothesis contends, people 
in more unequal societies are under more stress, they may actually evaluate their own 
health more negatively. 
Possible explanations for these results, along with explanations for why they might differ 
from those of the other outcomes, are discussed in more detail in the next chapter. 
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Chapter 12 - Discussion 
12.1 Project summary 
This project was intended to address the question of whether and how people’s health in 
later life is affected by their life-course experience of income inequality. The project 
proposed five linked hypotheses relating to the effects of inequality: 
1. Greater accumulated experience of income inequality over the life-course should be 
detrimental for subsequent health 
2. Experience of higher levels of inequality during any single period of the life-course 
should be detrimental for subsequent health 
3. Experience of income inequality during early adulthood should have the strongest 
association with subsequent health  
4. Some of the detrimental effect of income inequality should be mediated through low 
social capital, negative health behaviours, and reduced government spending on 
public goods 
5. The detrimental effect of inequality should cover a wide range of health outcomes 
These hypotheses were tested in nine separate health outcomes, using three primary 
methods of analysis: 
1. Accumulation analyses – Testing the association between each health outcome and 
people’s average experience of inequality over a large segment of the life-course 
2. Single period analyses – Testing the association between each health outcome and 
people’s average experience of inequality during each of three separate life-course 
periods (early, mid, and late working life) 
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3. Mediation analyses – Testing the effect on the above associations of adjusting for 
indicators of social capital, health behaviour, and government spending on public 
goods 
The hypotheses were further investigated using two additional, complementary methods: 
1. Life-course path analysis – Decomposing the effect of inequality experience during 
each period into its independent direct effect versus its indirect effect through 
subsequent periods 
a. For this analysis, my hypotheses predicted that both the total and direct 
effects of each period should be detrimental 
2. Life-course model comparisons – Comparing the goodness-of-fit of several different 
ways of modelling the effect of inequality across the three separate life-course 
periods 
a. For this analysis, the main prediction of my hypotheses was that the most 
parsimonious model would support an effect of inequality during all three 
life-course periods 
Table 12.1 gives an overview of the results of these analyses for the nine study outcomes. 
The accumulation and single period models are indicated as supportive () if they showed a 
significant detrimental association between inequality experience and the outcome after 
adjusting for all the relevant covariates; and further if this association was robust to the 
relevant sensitivity analyses. Otherwise these analyses are indicated as unsupportive (). 
The mediation analyses are indicated as supportive if they were consistent with a mediating 
effect of all of the relevant factors. They are indicated as unsupportive if they were not 
consistent with a mediating effect of any of the factors. If they were consistent with a 
mediating effect of only one or two of the three relevant factors, these analyses are 
indicated as mixed (-). Given that the mediation analyses were not relevant to outcomes 
which did not show an apparent detrimental effect of inequality experience, these cells are 
marked n/a in the table.  
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The life-course comparison models are marked as supportive if the most parsimonious 
model included an effect of inequality at all three life-course periods. Otherwise they are 
marked unsupportive. 
The life-course path analyses are marked as supportive if they showed detrimental total and 
direct effects of all three life-course periods. They are marked unsupportive if they showed 
no detrimental effects of any of the life-course periods. Otherwise they are marked as 
showing mixed support. 
Table 12.1 Summary of results for each outcome 




  EARLY MID LATE    
Grip 
strength     -  - 
Peak flow 
rate       - 
Chronic 
disease     n/a   




    n/a   
Difficulty 
with ADL     n/a  - 
Depression     n/a  - 




    n/a   
Cell contents indicate whether the designated analyses were supportive (), unsupportive (), or showed 
mixed support (-) for the relevant hypothesis. N/A indicates that the analyses in the designated column were 
not carried out for the designated outcome. Cell and text colour serves only to highlight the distinctions 
between the results and conveys no additional information 
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The overall message of Table 12.1 is that the results of the project were extremely mixed. 
The following sections explore these results in more detail, with reference to the project’s 
specific hypotheses. 
12.2 Hypothesis 1: A detrimental effect of accumulated experience of 
inequality 
In terms of the predicted negative association between accumulated experience of 
inequality and subsequent health, Table 12.1 shows that this prediction was borne out only 
in the two objectively measured outcomes (grip strength and peak flow rate). People who 
had experienced higher average levels of inequality tended to have worse grip strength 
scores and worse peak flow rates. None of the other outcomes showed similarly supportive 
results. 
There are several possible explanations for this pattern of results. 
12.2.1 Separate, specific reasons for each outcome 
The wide range of health outcomes employed in this project were intended to show the 
broad effects of income inequality. However, the strong differences between the outcomes 
in terms of the results could indicate that separate factors were at play in each of the 
difference outcomes. For example, as discussed in Chapter 9, the apparently beneficial 
effect of inequality in reducing the likelihood of heart attack or stroke might be explained by 
a number of idiosyncratic factors. These factors could include Mediterranean countries with 
heart healthy diets having relatively high levels of historical inequality; or recent success in 
the (highly unequal) U.S. in reducing cardiovascular risk factors; or the fact that self-reports 
of high mortality outcomes are heavily influenced by survivorship. 
There are similar possible idiosyncratic explanations for the results of each of the other 
study outcomes; some of which I have attempted to address in previous chapters. For 
example, the possible effect of the prevalence of manual work on the grip strength results.  
It was beyond the scope of this project to rule out all of the possible outcome-specific 
explanations. However, positing separate reasons for the results of each outcome does not 
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explain the strong pattern present in the results. I.e. it does not explain why only grip 
strength and peak flow rate showed supportive results. 
12.2.2 Common properties of grip strength and peak flow rate 
I hypothesised that income inequality should be detrimental for a wide range of health 
outcomes. The fact that only the objectively measured outcomes demonstrated an apparent 
effect of inequality could indicate that this hypothesis is not correct. It could indicate 
instead that inequality’s effect is restricted to specific domains of health. 
Grip strength and peak flow rate both measure physical functioning. The results of this 
project might therefore indicate that, contrary to my hypotheses, accumulated inequality 
experience only has an effect on physical functioning and not on other domains of health. 
However, the project also included another measure of physical functioning – the Activities 
of Daily Living scale. The analyses of this outcome did not show similarly supportive results 
to the other two measures of physical functioning. 
Grip strength and peak flow rate were both also measured on a continuous scale, whereas 
the majority of the other study outcomes were analysed as binary variables. However, 
subjective life-expectancy was also measured on a continuous scale and showed results 
more similar to the other study outcomes than to grip strength and peak flow rate. 
The only unique property of grip strength and peak flow rate, compared with the other 
study outcomes, is that they were measured objectively by independent examiners, rather 
than being derived from participants’ survey responses. This would therefore seem to be 
the most salient distinction when interpreting the pattern of supportive results. 
12.2.3 Subjective vs. objective outcomes 
For the purposes of this project, each of the outcomes which were derived from survey 
responses stood in as proxies for an underlying aspect of health. For example, Self-reported 
recollection of a diagnosis of high blood pressure functioned as a proxy for actual high blood 
pressure.  
Subjectively reported measures like these are open to a high degree of measurement error. 
This measurement error could have acted to obscure a true effect of inequality on the 
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underlying aspect of health. For example, although self-rated health (SRH) has been shown 
to be predictive of objective indicators of health, responses to the SRH item may be 
influenced by a number of other factors unrelated to objective health status.  
Particularly important for this project is the fact that there may be strong differences 
between countries in terms of their responses to subjective measures of health. SRH is a 
strong example of this. Previous research has shown that people with the same underlying 
health status could be more or less likely to report good SRH based on the country in which 
they lived (Jurges, 2007). Using the first wave of SHARE, Jurges (2007) found that, for 
example, Germans in perfect health18 were much less likely than most other nationalities to 
report their general health as ‘good’. By contrast, Swedes in the same condition were much 
more likely than most to report their health as good. 
Similarly, and also using SHARE data, Pfarr, Schmid, and Schneider (2011) showed that there 
were differences between countries in terms of people’s likelihood of reporting poor health, 
independent of their ‘true’ health. 
These differences might arise for a number of reasons; one of which could be language. The 
SHARE researchers have taken great care in translating the survey into the language of each 
member country. Nevertheless, there may remain some linguistic differences in how people 
interpret both the question text and their possible responses. An example that Jurges (2007) 
gives is of the best possible response to the SHARE SRH measure; which generally translates 
as ‘excellent’. This is a common term in many countries, but its direct translation in German 
(‘Ausgezeichnet’) is generally only used as a term of extreme exaggeration (the English 
equivalent might be something like ‘spectacular’). Differences like this might also affect how 
people respond at the lower end of the scale, with direct translations of ‘fair’ or ‘poor’ 
perhaps having subtly different meanings in different languages. 
Other differences between countries might not be based on language but on cultural norms. 
For example, there might be differences between countries in the extent to which 
exaggeration or modesty is encouraged in discussions of health. Residents of some 
countries might feel a social obligation to ‘not make a fuss’ and therefore rate their health 
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 As indicated by not having low grip strength or walking speed, not having any diagnosed chronic diseases, 
and having normal BMI 
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as at least fair regardless of their ‘true’ health status. By contrast, in other countries it may 
be socially normal to discuss ones health complaints in negative terms, thereby encouraging 
the use of the lower end of the scale. 
Further differences might arise from the breadth of the group to which people mentally 
refer when evaluating their own health. People clearly differ in how they think of their 
health relative to the health of others. Some may only compare themselves with people of 
their own age or socio-economic status, whereas others may take a broader view, 
potentially encompassing the whole population. Such tendencies could clearly influence 
how people respond to a question about their general health. These tendencies could also 
be systematically different between countries, based on cultural factors. 
Finally, there may be differences between countries in the extent to which certain individual 
characteristics influence people’s response styles. For example, in one country, more 
educated or older people might be more likely to under-estimate their ‘true’ health; 
whereas, in another country, income or age may not be important in determining response 
styles. This idea is supported by a study (again using SHARE data) by Verropoulou (2009). 
She found that women tended to report consistently better health than men (independent 
of ‘true’ health) in most countries but not in Germany, Italy, or Greece. She also found that 
extent to which socio-economic status (measured by years in education, household income, 
and wealth) affected people’s responses varied across countries. 
As a single-item measure tapping the respondent’s own assessment of their health in 
general, the SRH measure (along with the subjective life-expectancy measure) would seem 
to be the most open to being influenced by the factors described above. However, the other 
subjectively reported outcomes could also be affected to varying extents. 
In common with the subjective health outcomes, the standardised scale measures involved 
respondents’ subjective assessments of their own health status. However, both the ADL and 
depression scales consisted of multiple items which were specifically designed to tap a 
single underlying construct. Therefore they are perhaps less open to the kind of response 
heterogeneity described above. Nevertheless, there may still have been differences in the 
interpretation of, and response to, the items making up each scale. For example, the ADL 
scale asks people whether they have ‘difficulty’ with specific activities. Difficulty is a 
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subjective term that may mean different things to different people. Some may consider that 
they have a difficulty with an activity if they experience discomfort whilst doing it. Others 
may only consider themselves to have a difficulty if they can barely perform the activity at 
all. There may be cultural differences in where people fall along this spectrum, and also in 
the extent to which they accept some difficulties as ‘normal’ and therefore do not feel them 
to be worth reporting. Pfarr, Schmid, and Schneider( 2011) note this when discussing why 
Greek women with osteoporosis (in SHARE) were less likely to report being ‘limited’ by it 
than were German women reporting the same condition. They suggest that it might be due 
to Greek women being more likely to accept a certain amount of movement limitation as a 
normal part of ageing. 
The possibility for heterogeneity in interpretation and response style is present to an even 
greater extent in the depression scales. For example, terms like ‘sadness’ or ‘lack of energy’ 
may be interpreted differently depending on cultural or linguistic differences. Castro-Costa 
et al (2008) found evidence in SHARE that the motivation component of the EURO-D scale 
was being interpreted differently in different countries. This presents problems even before 
considering the fact that two separate depression scales were harmonized for the purposes 
of this project. 
Of the subjectively reported measures, the recalled medical diagnoses are likely the least 
open to systematic differences in interpretation, language, or response styles. They did not 
require the respondent to evaluate their own health in any way; the respondent simply had 
to recall a single salient fact. However, recalled medical diagnoses are heavily affected by 
differential recall. Baker, Stabile, and Deri (2004) found large errors in people’s reporting of 
their own conditions (based on a very similar question to that used in the present study). 
They found a fairly small rate of false positives (people reporting conditions they did not 
have) but a huge false negative rate. In the case of some conditions, up to 75% of people 
failed to report conditions that their medical records indicated they suffered from. Even 
more worryingly, Mackenbach, Looman, and Van der Meer (1996) found that the extent of 
people’s errors in reporting their conditions might be related to their level of education 
(along with other individual characteristics). This raises the possibility that the effect of 
individual characteristics on reporting might be different in different countries (and in 
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different socio-economic contexts), thereby obscuring the relationship between income 
inequality and the true prevalence of these specific conditions. 
Taken together, these factors indicate that the subjectively reported outcomes were likely 
less accurate measures of underlying health than those that were objectively measured. The 
measurement error associated with these outcomes may have been unsystematic; in which 
case it would have acted to obscure any underlying association between accumulated 
inequality and the outcomes. Alternatively, the measurement error may have been 
systematically related to some of the important factors in the analysis (particularly age, 
education and socio-economic status), and may therefore have biased any estimates of 
association. 
By contrast, the objectively measured outcomes were likely less affected by measurement 
error (although they might potentially have been influenced by the effort the respondent 
was willing to put into the test). I.e. the objectively measured outcomes likely represented a 
‘truer’ reflection of respondents’ underlying health. It could therefore be argued that the 
results from the objective outcomes represent a more accurate picture of the true 
association between income inequality and underlying health. 
This argument would allow for the interpretation of the results of the project as potentially 
supportive of the hypothesised effect of accumulated inequality experience on health. 
However, there are a number of other possibilities which must also be considered. 
12.2.4 Chance 
This project included a large number of statistical analyses investigating associations 
between inequality experience and health. By chance some of the associations will have 
shown p values below the highest threshold adopted to indicate statistical significance (0.5). 
However, the majority of these analyses were conceptually separate in that, although they 
made use of the same baseline sample, they analysed different outcomes. Essentially, they 





12.2.5 Patterns of missing data 
There are two main ways in which patterns of missing data could have biased my results. 
First is missing data in the predictor. As mentioned in the ‘Missing data’ section of Chapter 
6, the measure of mean inequality from 1960-2006 was more uncertain for some countries 
than others, due to some countries having no inequality data for earlier years. However, any 
bias this would have leant to the results would have been common to all of the outcomes 
and therefore does not offer an explanation for why some outcomes were supportive of the 
hypothesis where others were not. 
The second pattern concerns missingness in the outcome measures themselves. Both grip 
strength and peak flow rate had the highest levels of missingness of any of the outcomes. 
Missingness on these outcomes is also highly likely to be related to the underlying value of 
the missing measure. Respondents who would have performed very poorly on the tests 
would also have been less likely to take the test at all. This could potentially explain why the 
peak flow and grip strength results are different from those for the other outcomes. This 
would make the apparently supportive results for these two outcomes an artefact of 
missing data. However, two points would argue against this conclusion.  
First, at the country level, average inequality is significantly positively correlated with 
missingness on both variables (again see the ‘Missing data section of Chapter 7). This means 
that, without missing data, the most unequal countries would have almost certainly had a 
greater number of low grip strength and low peak flow scorers. In other words, the 
objective outcomes showed an apparently detrimental effect of inequality experience in 
spite of the pattern of missing data, not because of it. 
The second counter argument is given by the results of the sensitivity analyses which 
excluded people with missing data for any of the outcomes. If we accept that those who 
were missing for grip strength and peak flow were most likely to be low scorers, and if we 
further accept that low scorers for these two outcomes were also more likely to be less 
healthy overall, then any bias produced by their exclusion should also have been replicated 
in analyses of the other health outcomes. In fact, their exclusion did not alter the results of 




Residual confounding by unmeasured or poorly controlled factors is the most likely 
alternative explanation for the pattern of results found in the project. Throughout the 
project I attempted to adjust for factors which had the potential to cause a spurious 
association between income inequality and health. However, it was not possible to adjust 
for all potential confounds. 
One significant possibility, raised in Chapter 1, is that cultural or historical differences 
between countries might lead to both higher levels of inequality and worse population 
health. It was beyond the scope of this project to conduct a detailed study of the culture 
and history of each of the 16 countries used in the analysis. It is therefore possible that I 
have neglected to account for an important cultural or historical factor which separates the 
countries that have been high or low inequality over the period in question. 
I may also have failed to account for important aspects of country-level wealth or economic 
development. I adjusted for GDP per capita over time in all of the analyses reported in this 
project. However, this single number does not capture the full extent of what it means for a 
society to be wealthy or economically developed (Daly, 2008), and consequently what it 
may mean for an individual to live in such a society.  
Aside from GDP, there may be other elements of the society-level economic context which 
are relevant for health, and are associated with income inequality through time. One 
example might be the depth and impact of economic recessions. Countries with higher 
levels of average inequality might have experienced more and deeper recessions, masked 
(in terms of average GDP) by later growth. These recessions might also have had long lasting 
effects on the lives of some socio-economic groups; effects which may continue beyond the 
recovery of GDP (Bell and Blanchflower, 2011). Recessions have been shown to increase 
inequality (O'higgins1985), but it might be the stress and job insecurity of the recession, and 
post-recessionary period, which are important for health, rather than the psychosocial 
environment engendered by inequality itself. 
If an external factor would tend to cause a spurious relationship between inequality and 
health, this still leaves open the question of why only the objectively measured outcomes 
322 
 
showed this association. The answer is likely to be similar to that offered in the previous 
section. If the objective measures provide a more accurate estimate of the association 
between accumulated inequality and health, then they may be the only ones sufficiently 
sensitive to pick up the spurious association. The possibility of confounding is explored in 
more detail further down, in the General Discussion section. 
12.3 Hypothesis 2: A detrimental effect of experience of inequality during all 
life-course periods 
12.3.1 Primary analyses 
I hypothesised that experience of higher levels of inequality during any given period of the 
life-course should be detrimental for later health. Table 12.1 shows that, in the relevant 
primary analyses, this hypothesis was only supported when looking at the objectively 
measured outcomes. Experiencing higher levels of inequality during early, mid, and late 
working life was significantly and robustly related to worse subsequent grip strength and 
peak flow rate, but was not related in this way to any of the other study outcomes. 
This pattern of results is identical to that found for accumulated experience of inequality, as 
described above. This consistent pattern is a strong argument against the possibility that 
these might be chance findings. It points to an underlying association between inequality 
experience over the life-course and the two objectively measured outcomes.  
The arguments given above for the effect of accumulated inequality apply equally strongly 
to these single-period analyses. The objectively measured outcomes could represent a 
‘truer’ picture of the effect of inequality on health, or alternatively they may have been the 
most sensitive to residual confounding from an unknown or poorly controlled external 
factor. 
12.3.1 Complementary analyses 
Table 12.1 shows that the complementary analyses looking at the effect of inequality during 
specific periods showed mixed results. The pattern of these results was somewhat similar to 
that found in the primary analyses, but there were also some notable differences. 
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The life-course model comparisons mostly indicated that inequality experience during all 
three periods of the life-course was important in predicting the outcome. For the objectively 
measured outcomes this is consistent both with my hypotheses and with the results of the 
accumulation and single-period models. However, for these outcomes, the significant 
effects of each period shown in the primary analyses did not translate into significant direct 
effects of each period in the life-course path models. For grip strength, only mid-working life 
had a significant direct effect. For peak flow rate, none of the individual periods had a 
significant direct effect.  
The lack of significant direct effects in the path models contrasts with my prediction that 
each period should have an independent effect on the outcome. However, it is possible that 
the lack of statistical significance might stem from the fact that there was an extremely high 
positive correlation between inequality experience during each of the periods. When all 
three periods were placed into the model together, this high correlation may have strongly 
inflated the standard errors, making statistical significance a less useful indicator of a 
substantive effect (Belsley, Kuh, and Welsch, 1980).  
Given this, it is important to note that the directionality of the associations between 
inequality and health was mostly preserved in these models, and the total effects of each 
period were consistently negative. Taken together with the consistent results running 
through the accumulation, single-period, and life-course comparison models, these path 
analysis results are plausibly consistent with a detrimental effect of inequality during all 
three periods. 
For the majority of the subjectively reported outcomes, the results of the life-course model 
comparisons were consistent with an effect of inequality during all three life-course periods. 
They were therefore inconsistent with the lack of an effect of inequality found in the single-
period and accumulation models (with the exception of the ‘heart attack or stroke’ 
outcome). The life-course path analyses revealed a potential explanation for these 
contradictory results. For the chronic disease, high blood pressure, and ADL outcomes, the 
path-analyses showed opposing direct effects of inequality during earlier versus later life. As 
discussed in Chapter 9 (section 9.4.1), these effects could have arisen due to genuinely 
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opposite effects of inequality experience during different periods; or alternatively due to an 
effect of experiencing a change in inequality over time. 
As discussed in Chapter 9, an effect of experiencing a change in inequality, over and above 
any effect of absolute experience, could arise if (for example) experiencing an increase in 
inequality were more stressful (generated more invidious social comparisons and so on) 
than experiencing high absolute levels over time. However, this explanation does not 
account for the overall pattern of results found in this project. 
Only the three indicated outcomes showed a potential trajectory effect, and subsequent 
analyses showed that, in the case of diagnoses of chronic disease and high blood pressure, 
this potential effect was explained by government spending on public goods.  
This finding would seem to point towards residual confounding as an explanation for the 
apparent effect of experiencing a change in inequality. As described in Chapter 9, there are 
likely to be external factors (related to public spending, for example) which are more closely 
tied to change in inequality over time than to average inequality, or inequality during any 
specific period. These factors might also be more closely related to specific outcomes, such 
as those more amenable to public spending. For example, self-reported chronic conditions 
might be particularly affected by increased investment in primary care or public health 
campaigns.  
This still does not explain why adjusting for public spending did not remove the association 
between change in inequality and the odds of reporting a difficulty with ADL. However, it is 
possible that the single indicator of government spending used in the relevant analyses was 
insufficient to capture the full complexity of differences in public spending (again as 
discussed in Chapter 9). 
12.4 Hypothesis 3: More detrimental effect of experiencing higher levels of 
inequality during early adulthood 
For the objectively measured outcomes, neither the single-period nor the path-analytic 
models supported a stronger detrimental effect of inequality during early working life. A 
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reliably stronger detrimental effect of inequality experience during this period was also not 
supported for any of the subjectively reported outcomes. 
This suggests that, contrary to my hypothesis, early adulthood does not constitute a 
sensitive period for the detrimental effects of exposure to inequality. It is possible that 
social comparisons on the basis of income may not be particularly salient during this period 
in the way that I hypothesised. Further research into inequality and social comparisons, as 
experienced by young adults, would help to address this question. 
12.5 Hypothesis 4: Detrimental effect of inequality mediated through social 
capital, health behaviour, and spending on public goods 
Table 12.1 shows that, for the objectively measured outcomes, the results of the mediation 
analyses provided mixed evidence for a mediating effect of social capital, health behaviour, 
or spending on public goods. The apparently detrimental effect of inequality on grip 
strength appeared to be mediated only by government social spending, whereas the 
apparent effect on peak flow rate showed evidence of mediation by all three factors. 
These mixed results may have been due to the nature of the variables used to capture some 
of the factors; particularly social capital and health behaviour. With the exception of 
smoking history, all of these variables were cross-sectional. They may therefore have been 
relatively poor proxies for either lifetime health behaviour or lifetime experience of social 
capital.  
A further problem is that, in this older age group, any mediating effect of these factors 
might have been overwhelmed by reverse causation. For example, social participation is 
often used as an indicator of good social capital (e.g. Cattell 2001; Kawachi, et al., 1997). 
However, if it is measured as membership of groups and associations, it requires the 
respondent to be well enough to participate in the required activities. In this case the 
direction of causation is reversed. Rather than inequality lowering individual social 
participation (social capital) and thereby affecting health, poorer health instead reduces 
opportunities for social participation. Similarly, regular drinking may be an indicator of poor 
health behaviour in a younger population. However, regular drinking over a lifetime may 
lead to ill health, which may consequently force people to stop drinking later in life. 
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Therefore measuring alcohol consumption and health at the same time point, in an older 
population, could lead to incorrect conclusions about the association between them. 
By this view, experience of inequality may indeed act on health through encouraging poor 
health behaviour, or reducing social capital, but this effect is difficult to detect when these 
factors are measured cross-sectionally; particularly when inequality experience is being 
measured over the life-course, and particularly in an older population. This would explain 
why government social spending, measured as an average over a reasonable length of time 
(27 years in this case) seemed to function much better as a mediator in these analyses. 
An alternative explanation would be that these factors did not function as mediators 
because the associations found between inequality and health in the original analyses were 
not due to a causal effect of inequality through the pathways I hypothesised. If, for example, 
the relationship between inequality and the objective measures of health were caused by 
some confounding factor (as discussed above) there would be no reason to expect it to 
follow the same pathways of causation to reach health.   
This interpretation might also explain why adjusting for government social spending had 
such a strong effect on the associations between inequality and health. Government 
spending on public goods, rather than being part of inequality’s effect on health, might in 
fact be an imperfect proxy for the kind of external factors discussed in section 12.2.5.  
Perhaps if this study had included a more complete measure of a country’s level of provision 
of public goods over time, including government spending, the efficacy of specific welfare 
provisions, their accessibility, and so on, the associations between inequality and the 
objective outcomes would have been completely explained. This idea is discussed further in 
the General Discussion section, below. 
12.6 Hypothesis 5: Detrimental effect of inequality on a wide variety of 
health outcomes 
As described in the above sections, the hypothesis that inequality should have a detrimental 
effect on a wide variety of outcomes was not supported by the results of this project. As 
described above, this may indicate that inequality has no causal effect on health; or it may 
be a function of the measurement error inherent in subjectively reported health outcomes. 
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12.7 General Discussion 
In summary, the results of this project supported a detrimental effect of life-course 
inequality experience on only two of the nine study outcomes. The project also provided 
very little evidence to support the hypothesis that early adulthood constituted a sensitive 
period for the detrimental effect of inequality; or that the detrimental effect of inequality 
was mediated by social capital, health behaviour, or government social spending.  
However, the two outcomes which were supportive of a detrimental effect of inequality 
were also the only two outcomes in the study which were measured objectively, rather than 
being subjectively reported by the respondents themselves. It was therefore possible that 
these outcomes were able to demonstrate an underlying association which was missed 
when looking at the other measures of health. 
This interpretation of the results of the study would be bolstered if it matched a pattern of 
results in the existing literature. This possibility is evaluated in the following section. 
12.7.1 Comparison with existing literature 
There are very few studies in the existing literature which looked at both subjectively 
reported and objectively measured outcomes in the same population. In fact, only one of 
the 146 studies reviewed in Chapter 2 included both types of outcome. This study (De Maio, 
2008) looked at the association between income inequality in Argentinean Provinces and 
aggregate objective life-expectancy and infant mortality, and subjectively reported activity 
level and general health. The study found a significant association between inequality and 
objective life-expectancy but no association with infant mortality or either of the self-
reported measures. This cross-sectional ecological study is not directly comparable to the 
present project, but it nevertheless demonstrates the potential for an objective health 
measure to detect an association which is not picked up by subjective measures in the same 
population. 
In the wider literature the pattern is more difficult to discern. Of the 146 studies reviewed in 
Chapter 2, two studies could not be classified as having either an objective or subjective 
primary outcome. These are the De Maio (2008) study cited above, and a study by Pickett et 
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al in 2005. The latter study looked at obesity prevalence in a number of countries using data 
from a variety of surveys, some of which measured height and weight objectively, and some 
of which relied on self-reports. 
Of the remaining 144 studies, 95 made use of objective health measures, with the other 45 
primarily examining subjectively reported measures. Of the studies with objective 
outcomes, roughly half were supportive, with the remaining half being evenly split between 
unsupportive studies and those showing mixed results. By contrast, the studies with 
subjective outcomes were divided evenly between those showing supportive, unsupportive, 
and mixed results.  
This would seem to imply that, consistent with my argument, studies looking at objective 
measures of health are more likely to find an association between income inequality and 
health. However, all but 20 of the 95 studies using objective outcomes were conducted at 
the ecological level (looking at factors like life expectancy and infant mortality); whereas all 
of the studies using primarily subjective outcomes were multilevel (looking at factors like 
self-rated health). 
Of the 20 studies which used multilevel data to look at objective outcomes, 8 were 
supportive, 7 were unsupportive, and 5 showed mixed results. Consistent with my 
argument, this is again a slight indication of an advantage for objective outcomes in finding 
an association between inequality and health. This is particularly notable considering the 
fact that some of the objective outcomes in these multilevel studies were highly specific; for 
example, childhood stunting in Ecuador (Larrea and Kawachi, 2005), and tuberculosis in 
South Africa (Harling, Ehrlich, and Myer, 2008). 
In summary, the existing literature leaves open the possibility that subjectively reported 
outcomes are less likely to show an association between income inequality and health. This 
in turn leaves open the possibility of an underlying association between income inequality 
and health which was picked up by the objective outcomes in the present study.  
12.7.2 Weighing the evidence 
Taking the evidence of the present project in the context of the existing literature, there 
remain two main plausible explanations for the pattern of results found. The first is that 
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there exists an underlying effect of income inequality on health, and that this was detected 
by the analyses using objectively measured indicators of health. The second is that 
associations found for the objective outcomes were caused by some external factor, and 
that they were not indicative of a causal effect of inequality. 
As discussed above, neither the results of the project itself, nor an examination of the 
existing literature, can definitively distinguish between these two possible explanations. In 
order to draw any firm conclusions from the project it is therefore necessary to ask which 
explanation is most credible; i.e. which explanation requires making the fewest, most 
plausible assumptions. 
In terms of the first explanation, there are several assumptions which must be accepted in 
order to construe the results of the project as supportive of an underlying effect of 
inequality. The first assumption is that the effect of inequality must be relatively small. If the 
effect of inequality were sufficiently large, it would not be obscured by measurement error 
in the subjectively reported outcomes, or overwhelmed by the influence of other factors (as 
I suggested might be case for the heart attack/stroke outcome). In terms of the wider 
literature, if the effect of inequality were sufficiently large, it would not be so subject to 
differences in the choice of samples or analytical methods.  
The next assumption that must be accepted is that the measures of social capital and health 
behaviour used in the present project did not adequately capture important elements of 
these factors. The alternative to this assumption would require accepting that these factors 
are not on the causal pathway from inequality to health This is completely inconsistent with 
the majority of the theoretical literature on the inequality hypothesis. 
Another assumption is required to account for the fact that the present project found no 
robust evidence for an effect of inequality on subjectively reported health, in contrast with 
some previous cross-sectional studies, which have found such evidence (see above). The 
central argument of this project has been that cross-sectional studies (and some types of 
longitudinal study) do not properly account for people’s past exposure to inequality. If 
inequality truly has a causal effect on health, then accounting for people’s past exposure 
should make a study more likely to find this effect, not less. In order to account for the 
results of the present project, one must therefore accept that some other property of the 
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project was sufficient to overwhelm the stronger effect predicted when accounting for 
people’s past experience. This may have been the case if the additional controls included in 
this study (such as for education and wealth, rather than simply income) resulted in less 
confounding than in previous studies using subjectively reported outcomes. 
Finally, and most importantly, interpreting the present results as supportive of an effect of 
inequality would require accepting that the nature of the analyses making up the present 
project was sufficient to plausibly exclude the influence of an external confounding factor. 
By contrast, interpreting the results as suggesting no underlying effect of inequality on 
health would require positing the existence of an external factor closely related to both 
health and income inequality over time.  It would further require accepting that this factor 
acted most directly to confound the association between inequality experience and 
objective rather than subjective measures of health. 
It is important to note that the results of the project could have been such as to strongly 
favour one explanation over another. For example, all of the outcomes could have shown 
the predicted associations with inequality experience. Alternatively, none of the outcomes 
could have shown the predicted associations; or the associations could have been 
unpatterned with respect to the nature of the outcome. 
Given the implications described above, both explanations for the project results are 
plausible: It is striking that it is only the most objective outcomes which showed results 
supportive of a detrimental effect of inequality. However, looked at another way this means 
that only two of the nine outcomes studied in this project showed supportive results.  
Given the ambiguous results of the project, I would tend to lean towards the maxim that 
“Extraordinary claims require extraordinary evidence”. The inequality hypothesis claims that 
income inequality, an abstract property of whole societies, has a causal influence on the 
way people feel, and consequently on their health. Though perhaps not meeting the 
definition of extraordinary, this is certainly a bold claim, requiring suitably robust evidence. 
It is also not one claim, but two. First that income inequality changes how people feel, and 
second that these changes are sufficient to affect health.  
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The structure of this project was such as to allow any effect of inequality the best chance to 
shine through; first by looking at inequality experience over a substantial portion of the life-
course, and second by looking at a broad suite of individual level health outcomes. Rather 
than shining through strongly, the association between inequality and health instead 
glimmered weakly and fitfully. It therefore seems to me that the conservative interpretation 
of these results would count them as opposed to the inequality hypothesis. 
12.8 Strengths and limitations of the current project, and directions for 
future research 
The primary strength of this project is that it is, to my knowledge, the first study to look at 
the health of individuals in terms of their past experience of inequality over a substantial 
proportion of the life-course. It is also, to my knowledge, the first to match country-level 
income inequality over particular time-periods to the experience of inequality of individuals 
during specific segments of their lives. Further, it is one of the first studies to look at a wide 
range of health outcomes, covering a number of domains of health, within a single 
population. 
Another strength of the project is that it defined a concrete causal pathway for the effect of 
inequality. As discussed previously, this is something which has been absent from a 
substantial proportion of the literature up to now (Zimmerman and Bell, 2006). Finally, this 
project included robust controls for individual-level income and wealth to fully account for 
their potential compositional effects on health. 
The main limitation of this project was that its broad focus allowed for the ambiguous 
results described above. Particularly, the nine outcomes used in the study were not strictly 
comparable with each other; with the most important distinction being between the 
objectively measured and subjectively reported outcomes. This problem was exacerbated 
by the cross-national setting. 
The project was also limited by using data on outcomes and covariates measured at only 
one time point. This made it more difficult to establish a plausible causal association 
between exposure to inequality over time and subsequent health. It also meant that some 
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important covariates were only accounted for cross-sectionally, as opposed to 
longitudinally, as would have been more appropriate.  
Finally, as discussed above, the project could not definitively exclude the potential influence 
of an external factor related to both health and inequality over time. Such a factor would 
likely be an aspect of socio-economic development, or national spending priorities, which is 
not well-captured by a single indicator like GDP or government social spending. A key 
direction for future research should be further theoretical and empirical investigation of 
such factors. For example, income inequality is strongly related to other aspects of a 
society’s socio-economic context; to recessions, spikes in unemployment, slow-downs in 
social mobility, international conflict, adjustments in the availably of credit, changes in the 
labour market and so on. Work in the economics literature has investigated these 
relationships (Andrews and Leigh, 2009; Blank, 1995; Howell, 2002), but important work 
remains to be done investigating how these factors might interact with each other in 
influencing population health. For example, do unemployment levels confound the 
association between inequality and health? Or is widespread unemployment part of the 
psychosocial environment of inequality? A comprehensive theory of the psychosocial effect 
of inequality would take these factors into account. This would help narrow the field of 
doubt about a proposed causal effect of inequality. 
In a similar vein, looking at specific events which are tied to changes in inequality might help 
to reduce the potential influence of cultural or other factors on its relationship with health. 
International events which either serve to increase or decrease inequality, such as the world 
wars or the recent financial crisis, and which affect many countries (largely) independently 
of their cultural history, might be a useful tool in analysing the effect of changes in 
inequality on health. Other factors which might serve to decouple people’s experiences of 
income inequality from other country-level factors would also be useful in this way. For 
example, if sufficient data could be obtained, immigrants would be an ideal study group. 
Tracking the changing health status of those who have moved from one inequality context 




Future studies should also attempt to include more objective measures of individual-level 
health in multiple domains. Focusing on the objective health of individuals could also allow 
studies to examine the specific effects of inequality through stress, by looking at biomarkers 
associated with chronic stress (such as fluctuations in cortisol levels). 
The results of studies using objectively measured health could more easily be compared to 
other studies using subjective measures if the latter attempted to account for cultural 
heterogeneity in responding to health survey items. More mixed-methods research into 
how people interpret and respond to health surveys would be of great use in this effort. 
12.9 Concluding remarks 
Although the results of the project were ambiguous, there are some conclusions that can be 
drawn from it that could not be inferred at the outset.  
First, the literature review presented in Chapter 2 affirmed that the literature published to 
date on the inequality hypothesis has not adequately addressed the potential effects of 
people’s past experience of inequality. The results of the project also showed that 
accounting for such effects yielded a robust and novel finding; a negative association 
between experience of inequality across the life-course and subsequent objectively 
measured physical health in older people. Nevertheless, the results also demonstrated that 
accounting for past experience of inequality does not guarantee a detrimental association 
between inequality and health, as the majority of the health measured employed in this 
study did not show such an association. 
The project also demonstrated that government social spending may be an important 
mediator or confounder of the association between income inequality and health. This 
points towards a fruitful direction for future research into other elements of the area-level 
socio-economic environment that might play a role in the relationship between inequality 
and health (as discussed above). The current ‘austerity measures’ instituted by the UK 
government provide a salient example. The IFS predicts that these measures will serve to 
increase inequality (Joyce and Sibieta, 2011), but they may also have other effects on 
health, both materially and, importantly, psychosocially. For example, the relentless doom 
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and gloom atmosphere of austerity, heavily built up by the media, might have its own 
psychological impact; over and above any psychosocial impact of inequality. 
Finally, this project also constituted a test of a number of novel methods for assessing the 
effect of inequality experience over the life-course. The country-age cohort analyses 
(including the life-course path analyses, and life-course model comparisons) were not novel 
methods in and of themselves, but they have not heretofore been applied to income 
inequality as an exposure. This project showed that these methods could be used to test 
hypotheses about the effects of inequality experience during different periods of the life-




Appendix 1 – Abbreviations 
ADL Activities of Daily Living 
AHEAD Assets and Health Dynamics amongst the Oldest Old (sub-sample of HRS) 
AIC Aikake’s Information Criterion (indicator of model fit) 
BEC Business Education Council (qualification) 
BTEC Business and Technology Education Council (qualification) 
CESD Centre for Epidemiological Studies Depression  Scale 
CHD Coronary heart disease 
CSE Certificate of Secondary Education 
CVD Cardiovascular disease 
EARLY Inequality experience during early working life 
ELSA English Longitudinal Study of Ageing 
ESS European Social Survey 
GBP Great British Pounds 
GCSE General Certificate of Secondary Education 
GED General Educational Development test (qualification) 
GNI Gross National Income 
GNVQ General National Vocational Qualification 
HLM Hierarchical linear model 
HNC Higher National Certificate 
HND Higher National Diploma 
HRS U.S. Health and Retirement Study 
ISCED International Standard Classification of Education 
LATE Inequality experience during late working life 
LIS Luxembourg Income Study 
LR Likelihood Ratio 
MID Inequality experience during mid working life 
NVQ National Vocational Qualification 
OECD Organisation for Economic Co-operation and Development 
OLS Ordinary Least Squares (regression) 
ONC Ordinary National Certificate 
OND Ordinary National Diploma 
OR Odds Ratio 
PPP Purchasing Power Parity 
RAND Research ANd Development (U.S. research corporation) 
SCE Scottish Certificate of Education 
SD Standard Deviation 
SEP Socio-economic position 
SHARE Survey of Health Ageing and Retirement in Europe 
SLC Scottish Leaving Certificate 
SRH Self-rated health 
SWIID Standardised World Income Inequality Dataset 
TEC Technician Education Certificate (qualification) 
USD U.S. Dollars 
WDI World Bank World Development Indicators 
WIID World Income Inequality Database 
WVS World Values Survey 
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Appendix 2 – Literature review: Table of studies 
Table A2.1 Details of all studies included in the literature review (Chapter 2) 




Health measure Adjustment Result 
Ecological studies 
Backlund et al., 
2007 
States, U.S. 25-64 % of total income 
accruing to 
poorest 50% 
Mortality Income, household 







Tyroler, 2000  
Counties, U.S. All ages Gini coefficient Mortality Average income Mixed : 
inequality related 
to higher 
mortality in rural 
counties, 
unrelated at 65 




Chiang, 1999 Cities and 
counties, Taiwan 
Children <5 % of total income 
accruing to 
poorest 20, 50, 
70, 90% 










Gini coefficient Mortality None (but removed 
U.S.A with no effect 
on result) 
Supportive 




Adults <65 Gini coefficient, 
% of total income 
accruing to 





segregation, % black 
Supportive 
De Maio, 2008 Provinces, 
Argentina 
All ages Gini coefficient 
and 4 different 
GE indices (with 










to poorer health 
on all metrics 
only with some 
indicators of 
inequality 
De Vogli et al., 
2005 
21 developed 
countries;  and 
Provinces, Italy 
All ages Gini coefficient Life expectancy Average income, 
education 
Supportive 
















All ages Gini coefficient Mortality None Supportive 
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Drain et al., 2004 122 developed 
and developing 
countries 








population, religion, % 
of males circumcised 
Supportive 




Life expectancy  Survey type from 
which the inequality 
data were derived, 
GDP 
Supportive 
Flegg, 1982 47 developing 
countries 
Infants (<1) Gini coefficient Mortality Average income, 





and Spears, 2001 
Counties, Texas, 
U.S. 
All ages Robin Hood 
index, % of total 
income accruing 
to poorest 50%, 
90/10 ratio, 
50/10 ratio 
Risk of death Age, % Hispanic,, 
education, hospital 










Hales et al., 1999 38 developed and 
developing 
countries 










Poverty, social capital Mixed : 
Inequality related 






States, U.S. All ages Richest/poorest 
fifth ratio 






All ages % of total income 
accruing to 
poorest 10, 20, 
60, 70%, richest 






country health and 
social 
expenditure/transfers, 











States, U.S. All ages Gini coefficient, 
decile ratio, % of 
total income 
accruing to 
poorest 50, 60, 




Mortality Average income, 
poverty,  
Supportive 
Kawachi et al., 
1997 
















Laporte, 2002 States, U.S. All ages Atkinson index Mortality Average income, 
poverty, % of 
households with low 
income 
Unsupportive 
Le Grand, 1987 32 developed 
countries 












All ages 50/10 centile 
ratio 
Potential years of 
life lost (PYLL), 
mortality 
Average income Mixed: inequality 
related to 
mortality and 
PYLL in people 





















All ages for 
hospital 
admission, males 
aged 18-25 for 
overweight 













Lynch et al., 1998 Metropolitan 
area, U.S. 
All ages % of total income 
accruing to 
poorest 50%, 





Mortality Average income, 
poverty 
Supportive 
Lynch et al., 2001 22 developed 
countries 
All ages Gini coefficient infant mortality; 
mortality, cause 
specific mortality 
Average income Mixed : 
inequality related 









Massing et al., 
2004 
Counties, U.S. 35-75 % of total income 
accruing to 
richest 50% 









PYLL None Supportive 
McLaughlin and 
Stokes, 2002 
Counties, U.S. All ages 90/10 centile 
ratio 






mortality only in 
counties with 




Counties, U.S. All ages Gini coefficient Mortality Average income, % 










and Call, 2004 

















States, U.S. 18+ Gini coefficient Depression 
prevalence 
Income per capita, % 
with a college degree, 






























Obesity Average income Supportive 
Rodgers, 2002 56 developed and 
developing 
countries 
All ages Gini coefficient Life expectancy, 
Life expectancy 








<75 Gini coefficient Premature 
mortality 
City financial 





Ross et al., 2000 States, U.S.; and 
provinces, Canada 
All ages % of total income 
accruing to 
poorest 50% 
Mortality Average income Mixed : 
inequality related 
to higher 
mortality rates in 
pooled sample of 
















25-64 % of total income 
accruing to 
poorest 50% 
Mortality Average income Mixed : 
Inequality related 
to higher 
mortality only at 
the country level 




U.S. and U.K.) 
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Sanmartin et al., 
2003 
Metropolitan 
areas, U.S. and 
Canada 
25-64 Gini coefficient, 






Mortality Average income Supportive 








urbanicity, % black 
Supportive 










mortality and LE, 
unrelated to 
stroke mortality 
Sohler et al., 
2003 
Postal codes, New 
York, U.S. 
Infants (<1) % of total income 
accruing to 
poorest 50% 
Mortality Average income, 
unemployment, 






















Districts, Rio de 
Janeiro, Brazil 








Veenstra, 2002 Coastal 
communities, 
British Columbia 
All ages Skewness in 
income 
distribution 
Mortality Average income Unsupportive 
Veenstra, 2002 Health districts, 
Saskatchewan, 
Canada  
All ages Median income-
mean income 
Mortality Average income, 
social capital 
Supportive 
Waldmann, 1992 41 developed and 
developing 
countries, 










Nam, and Isaac, 
1983 


















Wennemo, 1993 18 developed 
countries 
Infants (<1) Gini coefficient Mortality GDP per capita Supportive 
Wilkinson and 
Pickett, 2007 
States, U.S. All ages Gini coefficient Drug overdose 
mortality 
None Supportive 
Wolfson et al., 
1999 
States, U.S. All ages % of total income 
accruing to 
poorest 50% 
Mortality None Supportive 




Infants (<1) and 
children <5 
Gini coefficient Infant mortality, 
under 5 mortality 





Beckfield, 2004 116 developed 
and developing 
countries 
All ages Gini coefficient Life expectancy, 
infant mortality 











25-64 Gini coefficient Mortality Average income, 
income, urbanicity, 





























unrelated to SRH 
after adjustment 
for covariates 
Bobak et al., 
2000 
7 Post communist 
countries 
20-60 Gini coefficient Self-rated health Age, sex, marital 
status, education 





Bobak et al., 
2007 
13 Central and 
Eastern European 
countries 
18+ Gini coefficient Life expectancy Income, household 
items, education level 
Unsupportive 
Bockerman et al., 
2009 









to worse health 
on a number of 
measures only in 
women alone or 
in pooled sample, 


























Age, sex, marital 
status, income, 
average income,  
Mixed : 
inequality related 
to higher risk of 
obesity only 
Cifuentes et al., 
2008 
65 developed and 
developing 
countries 
18+ Gini coefficient Major depressive 
episodes 
Age, sex, education 
level, marital status 
Supportive 




Regions, Norway 25-66 Gini coefficient Mortality Age, sex, education 











Mortality Age, sex, ethnicity, 














































unrelated to BMI 
Drukker, Feron, 









quality of life 








Counties, U.S. 25+ Decile ratio, 






average block house 












States, U.S. 25+ Gini coefficient Activities of Daily 
Living 






and Myer, 2008 
Communities, 
South Africa 
15+ Gini coefficient, 
Robin Hood index 




Henderson et al., 
2004 















40-64 Gini coefficient Mortality Individual income, 
municipality 
population size, 








12+ Coefficient of 
variation 
Self rated health, 
distress, chronic 
conditions 
Low income status, 
































ethnicity, age, sex 
Unsupportive : 
inequality 
unrelated to SRH 
after adjusting 
for covariates 




65+ Gini coefficient Self-rated health Community level fixed 
effects, age, sex, 
individual income, 
marital status, 


















Kahn et al., 1998 States, U.S. New mothers 
15+ 

















weight gain only 
among men 
Kahn et al., 1999 Metropolitan 
areas, U.S. 
Men 30-74 Decile ratio Mortality Smoking, social capital Supportive 
Kahn et al., 2000 States, U.S. New mothers 
15+ 
Gini coefficient Self rated health, 
depression 
Age, ethnicity, marital 
status, education 




to higher risk of 
depression, 
unrelated to SRH 
Karlsson et al., 
2010 
21 high and low 
income countries 






status, number of 
parents alive, living in 





Mixed : Negative 
effect of 





Kennedy et al., 
1998 
States, U.S. 18+ Robin Hood index Self rated health Age, sex, ethnicity, 















fertility, access to 
health services, 
diarrhoea, child care, 




Counties, U.S. 18+ Gini coefficient Self rated health Age, sex, income-to-








Lochner et al., 
2001 







Lopez, 2004 Metropolitan 
areas, U.S. 








Regions, U.K. All ages Gini coefficient Self rated health Age, ethnicity, 
employment status, 
social class, marital 
status, household size, 




Mansyur et al., 
2008 
57 developed and 
developing 
countries 
18+ Gini coefficient Self-rated health Individual income, 
GNI per capta 
Mixed : 
inequality related 
to lower SRH 
after adjustment 
for individual 
income only in 
some groups of 
countries 
Mayer and Sarin, 
2005 
States, U.S. Infants (<1) Gini coefficient Mortality Individual income Supportive 




Adults % of total income 
accruing to 
poorest 50% 






States, U.S. 25-74 % of total income 
accruing to 




Self rated health Age, sex, ethnicity, 












Muntaner et al., 
2004 
Nursing homes, 
U.S., Nurses only 
Not given Gini coefficient Depression Work organisation Unsupportive 
Muramatsu, 
2003 
Counties, U.S. 70+ Gini coefficient Depression Age, sex, ethnicity, 
assets, education 
level, income, physical 
health 
Supportive 
Osler et al., 2002 Parishes, 
Denmark 
20+ % of total income 
accruing to 
poorest 50% 
Mortality Age, income, 




level, average income, 








Osler et al., 2003 Parishes, 
Denmark 




Disease events  
Age, income, 




level, average income, 




to higher risk of 
CHD in men only 
when inequality 
measured at 























stress, social support 
Supportive 








healthcare services  
Supportive 
Shi et al., 2002 Metropolitan 
areas, U.S. 
All ages Gini coefficient Self rated health, 
depression 
















>15 Gini coefficient Self-rated health Age, sex, marital 
status, recent medical 
check-up, household 












census tracts, U.S. 
White males 25-
64 




Steptoe et al., 
2007 





Gini coefficient Depressive 
symptoms 
Age, sex, income, 
parental education 
level, life control, 
average income, 













Age, sex, ethnicity, 
family composition,  
Unsupportive : 
inequality 















U.S. states and 
census divisions 
(in a three level 
model) 























States, U.S. 18+ Gini coefficient Self-rated health Age, sex, ethnicity, 
income, smoking, 
recent health check-
up, health insurance, 




to lower SRH 
among rich only 




Adolescents Dispersion of 
family affluence 
Self-rated health Family social 
resources, family 
affluence measured 













Age, sex, ethnicity, 
housing tenure, social 



















different levels of 
α 
Self-rated health Age, sex, individual 
income, housing 







to lower SRH but 





















to better SRH 
Wong et al., 
2009 
Tertiary Planning 
Units, Hong Kong 














States, U.S. Approx’ 40 % with incomes 
over $150,000 
Self-rated health Affordability, crime, 
unskilled wages, 
unemployment, % 
black or Hispanic, 
healthcare services, 








to lower SRH in 
whole sample 
and White sub-
sample, not in 


















All ages Gini coefficient Life expectancy Year dummies Supportive : 
inequality related 





Duleep, 1995 U.S., Japan, and 
Sweden 
35-64 % of total income 
accruing to 
poorest 10% 
Mortality Average income, % of 










Judge, 1995 9 developed 
countries, and the 
U.K.  
All ages Gini coefficient, 
% of population 
receiving less 
than 40, 50, 60% 
of average 
income 
Life expectancy Poverty Unsupportive : 
trends in 
inequality in the 
U.K. unrelated to 
LE trends 
Kaplan et al., 
1996 






Average income Supportive : 
inequality related 







Kim et al., 2008 30 developed 
countries 







CHD and stroke 
Average income, 





Mixed : 5 and 10 
year lagged 
inequality related 






















suicide at all ages 










2003 but result is 





Lynch et al., 
2004a 
States, U.S. All ages Gini coefficient Cause specific 
mortality 
None Mixed : regional 
trends in 
inequality related 













Infants (<1) Theil’s entropy Mortality Average income, 
healthcare services, 
method of healthcare 
financing, social 
capital 






















47 countries for 
cross sectional 
analysis, 30 for 
longitudinal 
analysis 
Infants (<1), and 
all ages 
Gini coefficient Infant mortality, 
Life expectancy 






analyses show no 
association 
between 








days) and Infants 
(<1 














Regidor et al., 
2003 
Regions, Spain All ages % of households 
receiving less 




Atkinson index  








Ronzio, 2003 Metropolitan 
areas, U.S. 
<=75 Gini coefficient Premature 
mortality 
Urban population 




and 10 year 
lagged inequality 
related to higher 
mortality 
Shi et al., 2003 States, U.S. All ages Gini coefficient Stroke mortality Healthcare services, % 







or change in 
same 
Shi et al., 2004 States, U.S. Newborns and 
infants (<1) 
Gini coefficient Infant mortality, 
low birth-weight 
Average income, 














Shmueli, 2004 Regions, Israel All ages Gini coefficient Life expectancy, 
infant mortality 












57 developed and 
developing 
countries 









Wilkinson, 1992 12 developed 
countries 
All ages % of total income 
accruing to 
poorest 70%,  
Life expectancy GDP per capita Supportive : 
Inequality 
correlated with 
lower LE and 
slower increase 
in LE 




Infants (<1) Country typology Mortality None Supportive : 
Historical trends 
in inequality 
related to infant 















Average income, % of 
lone-parent families, 
rural vs. urban area 
Unsupportive : 
10 year lagged 
inequality related 
to lower alcohol, 
tobacco and all-
cause mortality 
Blakely et al., 
2000 
States, U.S. 15+ Gini coefficient Self-rated health Age, sex, ethnicity, 
household size, 
income 
Mixed : several 
lagged measures 
of inequality 
related to lower 
SRH among 
people 45+ only 
Fiscella and 
Franks, 1997 
Counties, U.S. 25-74 % of total income 
accruing to 
poorest 50% 
Mortality Age, sex, income, 
family size 
Unsupportive : 







































Van Kerm, 2009 
11 European 
countries, and 
regions in pooled 
sample of 
countries 







Self-rated health Individual income Supportive : 
inequality related 




measured at the 
country level 
Kravdal, 2008 Norwegian 
municipalities 
30-79 Gini coefficient Mortality Municipality 
dummies, individual 




to mortality over 
















10 and 20 year 
lagged inequality 
unrelated to SRH 
after adjustment 
for covariates 
Regidor et al., 
2008 
Regions, Spain 16-74 Gini coefficient BMI Income, education 











States, U.S. 45+ Gini coefficient Self-rated health Individual income, 
age, sex, race, state 
average income 
Mixed : 5 and 15 
year lagged 
inequality related 






Appendix 3 – Variable details by country 
Table A3.1 Mean Gini coefficient (and standard deviation) from 1960-2006 by country  
Country Mean Gini coefficient 
AUT 25.95 (1.56) 
BEL 25.42 (2.37) 
CHE 29.65 (1.34) 
CZE 21.95 (2.84) 
DEU 27.53 (1.41) 
DNK 24.52 (1.71) 
ESP 31.46 (2.45) 
FRA 28.96 (2.43) 
GBR 29.97 (3.51) 
GRC 32.96 (1.00) 
IRL 32.29 (0.75) 
ITA 33.54 (2.17) 
NLD 25.90 (1.49) 
POL 26.64 (3.07) 
SWE 23.87 (3.21) 
USA 33.86 (2.37) 
Total 29.82 (2.38) 
The standard deviations given for each country level mean are for the individual year values around the 
average for that country. The total mean Gini coefficient is the mean value across all of the study country-year
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Table A3.2 Mean (and standard deviation) age (years), percentage female, median (and standard 
deviation) income (thousands of 2006 USD, at PPP), and median (and standard deviation) gross 
financial assets (thousands of 2006 USD, at PPP) by country (n=55,661) 
 Mean age % female Median income Median wealth 
AUT 66.47 (9.63) 59.35 17.49 (22.08) 14.31 (82.72) 
BEL 64.91 (10.60) 54.71 16.06 (30.59) 49.45 (152.95) 
CHE 64.50 (10.70) 55.32 25.58 (33.17) 94.96 (211.21) 
CZE 63.35 (10.04) 57.78 8.18 (15.03) 5.56 (20.6) 
DEU 64.77 (9.57) 54.13 18.66 (27.06) 33.80 (101.75) 
DNK 63.93 (10.70) 54.77 20.40 (16.61) 65.13 (177.65) 
ESP 66.64 (10.94) 55.11 9.63 (49.54) 8.98 (80.59) 
FRA 63.75 (11.11) 57.07 19.70 (41.16) 25.86 (108.03) 
GBR 64.77 (11.21) 56.08 17.10 (81.5) 31.78 (212.23) 
GRC 64.18 (10.88) 56.89 10.67 (31.64) 1.40 (52.43) 
IRL 64.03 (9.97) 54.42 12.28 (50.71) 3.96 (118.48) 
ITA 65.48 (9.68) 54.86 12.50 (30.82) 9.30 (53.24) 
NLD 64.09 (9.94) 54.53 20.42 (33.00) 44.99 (132.9) 
POL 63.71 (10.20) 56.46 5.26 (25.82) 0.00 (53.03) 
SWE 65.98 (10.23) 53.62 19.54 (14.35) 53.71 (146.02) 
USA 68.14 (11.06) 58.74 35.16 (67.57) 15.00 (213.71) 
Total 65.64 (10.82) 56.56 17.89 (55.84) 18.96 (169.84) 
Table A3.3 Percentage in each ISCED education category by country (and overall) (n=55,661) 
 None ISCED 1 ISCED 2 ISCED3 ISCED4 ISCED5 
AUT 0.00 19.86 11.64 46.16 2.72 19.63 
BEL 1.66 22.74 24.53 26.15 0.00 24.89 
CHE 0.08 14.27 20.11 36.83 19.72 8.99 
CZE 0.11 17.61 38.51 31.43 3.06 9.23 
DEU 0.68 0.00 14.80 54.70 2.68 27.09 
DNK 0.04 15.53 7.13 40.50 0.00 36.80 
ESP 20.54 44.13 19.37 7.63 0.00 8.24 
FRA 14.90 23.97 8.92 31.45 0.00 20.76 
GBR 0.00 40.66 8.60 21.74 14.62 14.38 
GRC 7.02 43.36 9.66 21.80 4.38 13.74 
IRL 2.03 26.16 12.89 10.66 9.59 38.66 
ITA 3.15 49.26 20.48 18.46 2.26 6.36 
NLD 0.60 13.72 38.52 23.60 0.00 23.56 
POL 1.26 45.53 0.25 40.19 4.93 7.83 
SWE 0.04 32.93 17.86 17.98 8.83 22.36 
USA 0.42 4.65 0.00 65.03 5.22 24.68 
Total 2.43 23.90 11.94 36.67 5.64 19.40 
Some rows may sum to less than 100% due to a very small number of respondents being in full-time education 
at the time of the survey
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Table A3.4 Percentage reporting never having smoked, being physically inactive, and 
drinking alcohol regularly by country (and overall) (n=55,661) 
 % Never smoked % Physically inactive % Regularly drink 
AUT 66.00 14.12 3.59 
BEL 56.16 10.60 10.75 
CHE 63.47 3.80 6.59 
CZE 60.73 14.67 4.17 
DEU 60.57 6.84 4.79 
DNK 47.02 6.70 10.38 
ESP 66.08 16.58 5.82 
FRA 60.65 13.25 10.68 
GBR 38.03 17.28 14.08 
GRC 55.68 6.75 5.21 
IRL 51.39 8.98 6.00 
ITA 58.49 18.20 8.69 
NLD 41.23 6.66 10.90 
POL 45.91 21.57 1.73 
SWE 49.68 5.17 1.39 
USA 42.05 22.45 2.78 
Total 48.94 15.30 6.73 
 
Table A3.5 Percentage reporting a lack of generalised trust and engaging in a social activity 
at least once per month by country (and overall) (n=55,661) 
 % not trusting % participating socially 
AUT 24.20 29.34 
BEL 29.85 40.15 
CHE 12.29 51.40 
CZE 21.92 20.49 
DEU 26.95 37.56 
DNK 7.27 54.38 
ESP 25.71 17.47 
FRA 40.07 35.37 
GBR 25.95 48.40 
GRC 42.64 34.85 
IRL 20.00 54.53 
ITA 41.32 20.05 
NLD 13.80 51.51 
POL 31.91 14.04 
SWE 15.26 45.86 
USA 13.25 46.38 
Total 24.53 39.22 
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Table A3.6 Mean (and standard deviation) GDP per capita from 1960-2006 (2006 USD at PPP) and 
government social spending from 1980-2005 (2006 USD at PPP)  
 
Mean GDP Mean social spend 
AUT 16,630.45 (5,551.18) 6,964.72 (1,485.85) 
BEL 16,002.06 (4,966.85) 6,595.96 (1,129.83) 
CHE 28,444.66 (4,642) 5,336.05 (1,137.38) 
CZE 5,506.71 (683.24) 3,045.56 (427.97) 
DEU 18,299.11 (3,905.87) 6,013.07 (1,448.85) 
DNK 21,586.53 (5,998.24) 7,004.36 (1,319.18) 
ESP 9,707.02 (3,399.17) 3,920.10 (1,023.66) 
FRA 16,273.74 (4,824.61) 6,475.17 (1,336.66) 
GBR 17,528.38 (4,985.56) 4,780.76 (1,131.11) 
GRC 10,202.34 (3,116.46) 3,367.70 (1,001.38) 
IRL 13,206.45 (7,630.83) 3,900.20 (1,359.85) 
ITA 13,513.83 (4,415.94) 5,355.45 (1,225.16) 
NLD 16,836.06 (4,924.50) 5,823.31 (527.43) 
POL 4,032.35 (858.83) 2,187.26 (506.80) 
SWE 20,422.43 (5,149.26) 7,754.36 (1,230.86) 
USA 24,786.19 (6,921.10) 4,706.84 (1,070.26) 
Total 17,888.27 (6,243.63) 5,043.28 (1,286.73) 
The standard deviations given for each country level mean are for the individual year values around the 
average for that country 
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Appendix 4 – Missing cases by country 
Table A4.1 Percentage of missing cases for each outcome and covariate in the study, by country 
 
AUT BEL CHE CZE DEU DNK ESP FRA GBR GRC IRL ITA NLD POL SWE USA 
Outcomes                 
Chronic 
conditions 
0.08 0.06 0.53 0.22 0.29 0.19 0.14 1.55 0.00 0.90 0.85 0.20 0.65 0.42 0.15 0.00 
High blood 
pressure 
0.08 0.06 0.53 0.22 0.29 0.19 0.14 1.55 0.00 0.90 0.85 0.20 0.65 0.42 0.15 0.18 
Heart 
attack/stroke 
0.08 0.06 0.53 0.22 0.29 0.19 0.14 1.55 0.00 0.90 0.85 0.20 0.65 0.42 0.15 0.01 
Grip strength 12.70 5.15 3.92 5.56 8.51 3.66 13.55 13.81 
2.03 
(32.67)  
9.39 21.46 14.30 5.54 8.57 6.23 23.07 
Peak flow 24.87 8.39 6.57 12.30 14.61 8.72 18.43 24.66 
7.60 
(36.49)  
16.75 19.28 25.69 6.58 15.10 9.80 21.21 
Limitations 
to ADL 
0.15 0.06 0.45 0.26 0.25 0.23 0.14 1.51 0.00 0.34 0.66 0.20 0.57 0.50 0.15 0.00 
CESD/EURO-
D 
0.75 1.35 1.21 2.37 1.74 2.06 4.47 6.24 2.98 3.48 2.28 1.45 2.22 3.39 3.53 6.52 
Self-rated 
health 




2.10 5.24 4.75 21.37 4.86 5.92 19.43 20.48 3.86 7.27 3.89 8.09 6.69 8.78 6.38 16.52 
Covariates                 
Age 0.00 0.00 0.00 0.11 0.00 0.04 0.05 0.00 0.01 0.06 0.00 0.00 0.04 0.00 0.00 0.00 
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Gender 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Education 2.40 1.54 3.02 1.81 1.78 0.90 1.73 2.02 0.93 4.85 1.42 0.57 3.29 0.63 2.25 16.10 
Income 
(imputed) 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Wealth 
(imputed) 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Trust 0.53 1.96 0.98 2.04 2.37 2.30 4.70 8.11 0.00 2.55 2.56 1.48 2.56 2.63 2.93 20.90 
Social 
participation 
0.90 1.13 1.28 1.07 1.16 2.18 0.50 2.99 0.03 0.28 1.90 0.30 1.80 1.00 1.54 18.96 
Smoking 2.18 0.51 0.83 0.96 1.66 0.82 1.28 1.15 6.87 0.37 0.95 0.51 2.14 0.79 0.83 0.01 
Physical 
inactivity 
0.83 1.00 1.36 1.00 1.04 2.26 0.46 2.05 0.05 0.19 1.04 0.27 1.61 1.00 1.76 0.14 
Regular 
Drinking 
0.83 1.19 1.36 1.63 1.41 2.37 1.23 2.27 3.27 3.57 1.23 0.27 1.64 0.88 1.95 0.67 
Note that cases missing because they were not part of the random half sample of HRS are not counted as missing for the purposes of these 
totals. The totals for grip strength and peak flow are reported excluding those who have missing values because they were part of the ELSA 
refresher sample and therefore did not receive the 2004 nurse visit (the figure in brackets is the total when also counting these respondents). 
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Appendix 5 – Testing the effects of life-course inequality trajectories: 
Regression tables 
Table A5.1 Odds ratios (and 95% confidence intervals), variance components and model fit statistics 
for multilevel logistics regressions of a binary indicator of two or more diagnoses of chronic disease, 
on cohort level change in inequality experience between early and late working life, plus covariates 
(43,969 individuals nested within 75 cohorts) 
 
Model 1 
  EARLY 1.01 
 
(0.99 , 1.03) 
Stable inequality (reference) - 
  Decreasing inequality 0.64*** 
 
(0.50 , 0.82) 
Increasing inequality 1.22 
 
(1.00 , 1.50) 
Age (centred on 47) 1.07*** 
 
(1.07 , 1.08) 
Male gender 0.81*** 
 
(0.77 , 0.84) 
ISCED 0 (reference) - 
  ISCED 1 0.83* 
 
(0.70 , 0.97) 
ISCED 2 0.63*** 
 
(0.54 , 0.75) 
ISCED 3 0.63*** 
 
(0.54 , 0.74) 
ISCED 4 0.63*** 
 
(0.53 , 0.76) 
ISCED 5 0.52*** 
 
(0.44 , 0.62) 
(sqrt) household income 0.97*** 
(net, 1000’s USD) (0.96 , 0.98) 
(sqrt) Financial assets 0.98*** 
(gross, 1000’s USD) (0.98 , 0.98) 
Mean GDPpc 1960-2006 1.03*** 
(1000’s USD) (1.01 , 1.04) 
var(u) 0.12 







Table A5.2 Odds ratios (and 95% confidence intervals), variance components and model fit statistics 
for multilevel logistics regressions of a binary indicator of high blood pressure, on cohort level change 
in inequality experience between early and late working life, plus covariates (42,959 individuals 
nested within 75 cohorts) 
 
Model 1 
  EARLY 1.00 
 
(0.98 , 1.01) 
Stable inequality (reference) - 
  Decreasing inequality 0.66*** 
 
(0.53 , 0.82) 
Increasing inequality 1.07 
 
(0.89 , 1.29) 
Age (centred on 47) 1.06*** 
 
(1.05 , 1.06) 
Male gender 0.99 
 
(0.95 , 1.03) 
ISCED 0 (reference) - 
  ISCED 1 0.83* 
 
(0.71 , 0.98) 
ISCED 2  0.74*** 
 
(0.63 , 0.88) 
ISCED 3 0.75*** 
 
(0.64 , 0.88) 
ISCED 4 0.69*** 
 
(0.58 , 0.82) 
ISCED 5 0.64*** 
 
(0.54 , 0.75) 
(sqrt) household income  0.99** 
(net, 1000’s USD) (0.98 , 0.99) 
(sqrt) Financial assets 0.98*** 
(gross, 1000’s USD) (0.98 , 0.99) 
Mean GDPpc 1960-2006 1.02** 
(1000’s USD) (1.01 , 1.04) 
var(u) 0.09 









Table A5.3 Odds ratios (and 95% confidence intervals), variance components and model fit statistics 
for multilevel logistics regressions of a binary indicator of having at least one difficulty with ADL, on 
cohort level change in inequality experience between early and late working life, plus covariates 
(42,977 individuals nested within 75 cohorts) 
 
Model 1 
  EARLY 0.97 
 
(0.94 , 1.00) 
Stable inequality (reference) - 
  Decreasing inequality 0.93 
 
(0.65 , 1.32) 
Increasing inequality 1.87*** 
 
(1.39 , 2.50) 
Age (centred on 47) 1.05*** 
 
(1.04 , 1.06) 
Male gender 0.88*** 
 
(0.83 , 0.94) 
ISCED 0 (reference) - 
  ISCED 1 0.64*** 
 
(0.51 , 0.79) 
ISCED 2  0.43*** 
 
(0.34 , 0.55) 
ISCED 3 0.39*** 
 
(0.31 , 0.49) 
ISCED 4 0.36*** 
 
(0.28 , 0.46) 
ISCED 5 0.30*** 
 
(0.24 , 0.38) 
(sqrt) household income  0.92*** 
(net, 1000’s USD) (0.91 , 0.94) 
(sqrt) Financial assets 0.96*** 
(gross, 1000’s USD) (0.95 , 0.97) 
Mean GDPpc 1960-2006 1.06*** 
(1000’s USD) (1.03 , 1.08) 
var(u) 0.22 









Table A5.4 Odds ratios (and 95% confidence intervals), variance components and model fit statistics 
for multilevel logistics regressions of a binary indicator of caseness on the CESD/EURO-D, on cohort 
level change in inequality experience between early and late working life, plus covariates (41,959 
individuals nested within 75 cohorts) 
 
Model 1 
  EARLY 1.01 
 
(0.98 , 1.03) 
Stable inequality (reference) - 
  Decreasing inequality 1.29 
 
(0.97 , 1.73) 
Increasing inequality 1.20 
 
(0.95 , 1.53) 
Age (centred on 47) 0.99 
 
(0.98 , 1.00) 
Male gender 0.50*** 
 
(0.47 , 0.53) 
ISCED 0 (reference) - 
  ISCED 1 0.81* 
 
(0.68 , 0.95) 
ISCED 2  0.62*** 
 
(0.52 , 0.74) 
ISCED 3 0.56*** 
 
(0.47 , 0.67) 
ISCED 4 0.54*** 
 
(0.44 , 0.66) 
ISCED 5 0.47*** 
 
(0.39 , 0.56) 
(sqrt) household income  0.94*** 
(net, 1000’s USD) (0.92 , 0.95) 
(sqrt) Financial assets 0.96*** 
(gross, 1000’s USD) (0.95 , 0.96) 
Mean GDPpc 1960-2006 0.97** 
(1000’s USD) (0.96 , 0.99) 
var(u) 0.16 









Table A5.5 Odds ratios (and 95% confidence intervals), variance components and model fit statistics 
for multilevel logistics regressions of a binary indicator of poor/bad self-rated health, on cohort level 
change in inequality experience between early and late working life, plus covariates (42,849 
individuals nested within 75 cohorts) 
 
Model 1 
  EARLY 0.96** 
 
(0.93 , 0.99) 
Stable inequality (reference) - 
  Decreasing inequality 1.08 
 
(0.74 , 1.59) 
Increasing inequality 1.29 
 
(0.94 , 1.76) 
Age (centred on 47) 1.03*** 
 
(1.02 , 1.05) 
Male gender 1.07 
 
(0.99 , 1.15) 
ISCED 0 (reference) - 
  ISCED 1 0.60*** 
 
(0.49 , 0.74) 
ISCED 2  0.43*** 
 
(0.35 , 0.55) 
ISCED 3 0.34*** 
 
(0.28 , 0.43) 
ISCED 4 0.30*** 
 
(0.23 , 0.39) 
ISCED 5 0.24*** 
 
(0.19 , 0.31) 
(sqrt) household income  0.86*** 
(net, 1000’s USD) (0.84 , 0.89) 
(sqrt) Financial assets 0.94*** 
(gross, 1000’s USD) (0.93 , 0.95) 
Mean GDPpc 1960-2006 1.00 













Table A5.6. Associations (unstandardised β coefficients and 95% confidence intervals) between 
subjective life-expectancy and change in inequality experience between early and late working life, 




  EARLY 0.85** 
 
(0.30 , 1.40) 
Stable inequality (reference) - 
  Decreasing inequality -4.2 
 
(-10.5 , 2.09) 
Increasing inequality 3.26 
 
(-2.16 , 8.68) 
Age (centred on 47) -0.36*** 
 
(-0.51 , -0.22) 
Male gender -2.94*** 
 
(-3.47 , -2.42) 
ISCED 0 (reference) - 
  ISCED 1 4.84*** 
 
(2.59 , 7.08) 
ISCED 2  7.23*** 
 
(4.90 , 9.56) 
ISCED 3 8.16*** 
 
(5.90 , 10.4) 
ISCED 4 9.30*** 
 
(6.82 , 11.8) 
ISCED 5 11.0*** 
 
(8.75 , 13.3) 
(sqrt) household income  0.26*** 
(net, 1000’s USD) (0.15 , 0.37) 
(sqrt) Financial assets 0.20*** 
(gross, 1000’s USD) (0.16 , 0.25) 
Mean GDPpc 1960-2006 0.15 
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